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PREFACE. 



The object aimed at in this work is to supply a series of ques* 
tions illustrative of the rules of Arithmetic. 

The questions, consisting of nearly three thousand, are entirely 
new, and are arranged in conyenient sections, with a view to 
facilitate the labour of the teacher as well as the student, who 
will be able to accomplish, at least, one section for every lesson. 
Instead of saving an appendix of miscellaneous questions at the 
end of the book, in imitation of several useful works on Arith- 
metic, I have adopted a different plan, which I conceive is 
attended with considerable advantage, and from which I have 
derived great assistance in my own experience. The plan to 
which I refer is this, the examples are arranged in sections, and 
each section contains a question firom each rule, forming some- 
thing Uke an examination paper for candidates either for new 
situations or promotion. The selection of the questions in each 
section has been made with a view to test the knowledge of 
Arithmetic, and the facility of performing, accurately, its opera- 
tions ; and I feel certain, from my experience in examinations 
and teaching, that any one who can work correctly one of these 
sections, in the space of three hours, need not be afiraid of passing 
any arithmetical ordeaL 

The advantage of such an arrangement to a teacher must be 
apparent, as he will readily know to which of the questions, in 
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the section, his students are unable, by their unaided efforts, to 
give a solution ; and thus to direct their attention to those parts 
of Arithmetic which such failures will never fail to indicate. 

It is a question which experience has not hitherto determined, 
(at least not satisfactory to all engaged in the arduous and very 
important duty of teaching,) whether it is better to place the 
answers along with the questions, so that the pupil could have 
ready access to them, or to reserve the answers in a separate 
form for the use of the master only. Each method, I presume, 
has its advantages and its disadvantages ; and the adoption in 
practice of either plan must necessarily depend very much on the 
class of pupils, as to age, general information, and the desire 
manifested by them steadily to acquire by perseverance a correct 
knowledge of the subject. 

Without attempting to decide which of the two methods here 
adverted to is the best, I have thought it necessary to arrange 
the questions and their answers, so that either plan may be pur- 
sued. This is accomplished by printing the answers in a separate 
form, so that they may be supplied to, or withheld from, the 
students, according to the judgment and views of the teacher. 
In consequence of the simple rules of Arithmetic being now 
taught vivd voc^ to most children at an early age, it has been 
thought advisable to omit giving examples in Numeration, Addi- 
tion, and Simple Subtraction ; believing that such, if required, 
can be readily given by the intelligent teacher, and can therefore 
serve no other purpose beyond filling uselessly the pages of the 
book. 

No teacher of experience has to learn the truth, that, the 
reasonings and explanations usually supplied in works on Arith- 
metic, are of very little use to the generality of youths ; they are 
seldom or never read by them, simply because such explanations 
and reasonings are more easily conveyed orally by the teacher 
than by any written description, however graphic, clear, and 
intelligible it may be. This remark not only applies to Arith- 
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metic, but also to ** Euclid's Elements," and every other abstract 
science. It is in obedience, then, to this conviction, that I have 
supplied no more explanations and reasonings than those which I 
conceive the students will require for reference and committal'to 
memory, after they have heard the explanation of the teacher, 
who should be always prepared with a critical knowledge of the 
subject to amplify, illustrate, and even anticipate the difficulties 
which surround the youthful mind. 

Although the explanations have been purposely brief, yet I 
trust they will be found to contain the essential points, without 
which a knowledge of Arithmetic must be necessarily incomplete. 

For the advantage of artizans and others who may use this 
collection of questions for the purpose of preparing themselves to 
pass an examination, I have given a solution, in fldl, to every 
question in one of the sections, together with such explana- 
tions as they appeared to demand, in order to make the operations 
intelligible and suggestive, to the solutions of similar questions in 
the remaining sections. 

I hope this part of my plan will be useful to the aspiring 
artizans in directing, stimulating, and perfecting the knowledge 
of an important and pleasing subject, without which they cannot 
hope to rise to positions of trust and responsibility. 

I know that there is great difficulty in carrying out any uniform 
plan of imparting knowledge, and developing the tender powers 
of youthful minds, which are as varied in their capabilities, 
modes of thought, power of retention, conception, and reflection, 
as are the heights and depths of the surface of the earth on which 
we tread. Still I cannot refrain from thinking, that in all the 
rules and illustrations intended for this purpose, there should be 
an evident anticipation of a future difficulty and a future progress ; 
This I fear is too fircquently lost sight of in the instruction of 
youth. For the sake of advancing too hastily the present pro- 
gress of a young man, rules and explanations are not unfrequently 
enforced on his mind, that are not only of no use whatever in his 
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more advanced studies, but they are a positive drag which weighs 
heavily on him in the prosecution of enquiries, either for self 
gratification or the improvement of social position. Such, I 
conceive, is the present defective mode of teaching what is 
commonly called the Double Rule of Three. I hope that teachers 
will not deem it presumption, if I state that the old plan of 
teaching the Single and Double Rule of Three by rule should be 
entirely abolished, and the methods of ratios and proportions, 
which more recent and correct views of this interesting subject 
have brought to light, should be made more prominent and 
intelligible. 

Experience has convinced me that few, very few indeed, who 
have learnt the Rule of Three by rule, are able to work correctly 
a sum they have not previously seen, in the Double Rule of 
Three, in consequence of not being able to state it. Hence it is 
not an unusual thing for such to say ** state the question for me, 
then I will work it." I may add, that those who are fortunate 
enough to be successful in stating the question have not that 
strong confidence in the correctness of the result which it la 
most necessary to attain in practical life. 

Compound Multiplication and Division appear to me to afford 
beautiful exercises for teaching the important doctrine of 
ratios and proportions at an early period, and for laying a firm 
and durable substratum on which to raise a higher and nobler 
edifice, by habits of close reasoning, than any that could be 
hoped for by teaching rules and statements, which only perplex, 
without enlightening the understanding. Because I have deemed 
it necessary to exclude, in a great measure, the reasonings and 
explanations usually employed in Arithmetics, It must not be 
inferred that I disapprove of them; nothing can be more opposite 
to my views. Arithmetic should be taught and learnt rationally, 
as far as possible ; but the capabilities of youth, at an early age, 
are so varied, that no uniform plan, which the ingenuity of man 
can possibly devise in a written form, will suit every capacity, or 
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be uniformly successful. Hence, while examples to illustrate the 
reasoning and stimulate practice are alike useM to all, the 
explanations must necessarily be varied by the teacher to suit 
individual cases. 

However valuable the mental discipline of rational Arithmetic 
may be in awakening the dormant powers of the understanding, 
stlU there are those who attach greater importance, and, perhaps, 
justly in some cases, to a facility in arithmetical computation 
which is developed in the actual concerns of practical life, than 
to all the refined reasoning processes which mathematicians 
can invent. I shall not attempt to combat this opinion, but 
receive it as a truth, which has been, no doubt, induced by the 
difficulties that have been found to surroimd the daily avocations 
of practical men. 

In the execution of my design I cannot hope that it is entirely 
free from defects ; I have done my best, however, to gua,rd against 
them, and I trust that errors in the answers to the questions 
wiU be few and unimportant in comparison with the great number 
of examples. As the advantages of education become better 
appreciated, and the means of extending it to the cottages of the 
people more general and liberal than they are at present, the 
knowledge of the various branches of Arithmetic, Algebra, and 
Geometry, wUL become attainable by the great majority of the 
working classes. 

An obvious consequence of this enlightening and ennobUng 
scheme, is, tliat many of the sons of workmen will have induced, by 
a liberal education in youth, the seeds of a power which can only 
fructify, bloom, and ripen into fruit by means of a higher and 
more extended study in the fields of pure and mixed science. 
To such individuals Mechanics' Institutions, Athenaeimis, and 
Public Libraries, must be of incalculable advantage. And as the 
study of such individuals must necessarily be conducted by very 
limited resources indeed, without the aid and advice which 
teachers can readily supply, a few remarks with respect to the 
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subjects of study, and books to be obtained, will not be entirely 
void of interest and usefulness. 

If a correct appreciation of Algebraical symbols and reason- 
ing is desirable, Euler's " Algebra " should be carefully read ; 
the explanations being luminous and from the hand of a 
great master, cannot fail to interest, instruct, and clear the 
subject from the thick mist in which some less cultivated 
authors have enveloped it. K facility of using algebraical 
formulae and artifices for solving equations and problems is 
requisite, "Wood's Algebra," by Lund, will be found useful. 
There are several good books on the various branches of 
Algebra, such as, Hind's, Hall's, Simpson's, Murphy's "Equa- 
tions," Young's, Hymer's "Equations," Steven's "Algebraical 
Equations." Any of these works may be consulted with 
advantage. 

The Elements of Euclid, with 1;heir application, including the 
first four books, the definitions of the fifth book with their 
algebraical exposition, the sixth book and as far as the nineteenth 
problem of the eleventh book should be familiar to every student 
who aspires to a complete knowledge of the mathematical sciences. 
The elements of Eudid, although written nearly 300 years 
before the Christian era under the princely patronage of Ptolemy 
Lagus, King of Egypt, is still, notwithstanding several obvious 
defects which may or may not admit of correction, the purest 
and most complete system of deductive reasoning which civilisa- 
tion, science, and genius, during a period of two thousand years 
have been able to produce. Its geometrical exactness and com- 
prehensiveness, the fact of its having been a text book for every 
civilised nation in the world, and that people possessing every 
shade of dlfibrence of opinion respecting political and theological 
sul^ects have entertained exactly the same views on this book, 
its great antiquity, the venerable characters of every age and 
nation who have expressed their admiration of its arrangement 
and contents, combine in one phalanx to raise the elements of 
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Euclid on a pedestal to which no other similar production can 
possibly aspire. 

The material utllitising spirit which has been developed by 
successful manufacturers, merchants, and engineers of the present 
century, has induced many imsuccessful attempts to shorten the 
path to science, and make its deyious ways more straight and 
easy of access. Such attempts, of course have been, and no 
doubt will be in fiiture, abortive ; that there can be no royal 
road to geometry is just as true now as it was at the time of its 
memorable utterance. 

It is one of the mistaken ideas of the present age, that the 
acquisition of knowledge can be made easy, that mathematicians 
and philosophers can be readily brought forth, without that 
excessive labour and patience, the history of which is conspicuous 
in the lives and productions of every distinguished man. 

The works on geometry which may be studied after Euclid 
with benefit, are Simpson's and Emerson's "Geometry," Les- 
lie's •* Geometrical Analysis," the *• Lady's Diary," one of 
the most useful annual periodicals that any nation or age can 
boast of. 

, If the cultivation of pnractical astronomy, mathematical geo- 
graphy, and the higher branches of science be desirable, then 
trigonometry, both plane and spherical, should be well studied. 
This subject, in its present form, is due to the investigations and 
researches of the modems ; amongst the most distinguished of 
its cultivators stand Thomas Simpson, Euler, and Be Moivre. 

With trigonometry, in fsuet, astronomy first received such a 
degree of exactness as justly to merit the name of science ; and 
every improvement that has been made in trigonometry to the 
present time, has been attended with corresponding improvements 
in all parts of physical science. (See Article, " Trigonometry," 
in the " EncydopsBdia Metropolitana." By G. B. Airy.) There 
are several good books on this subject such as Emerson's, Simp- 
son's, Hann's, Snowball's, Hind's, Keith's, Lardner's, Young's, 
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whose works are characterised by clearness of style and accuracy 
of matter. 

Such a knowledge of algebra, geometry, and trigonometry as 
that which has been shadowed forth, in the foregoing paragraphs, 
will enable any one to read with advantage elementary books 
on physical science, such as mechanics, including statics, and 
dynamics, hydrostatics, hydraulics, optics, pneumatics, practical 
astronomy, navigation, electricity, and galvanism ; but if the 
higher applications of mathematics to physical astronomy, and 
the higher dynamics are required, then the study of analytical 
geometry, the differential and integral calculus, is absolutely 
necessary. An elementary work on mechanics, including the 
dynamics of constant forces, may be read with benefit during the 
time of studying Euclid, algebra and trigonometry. It is humi* 
Hating to confess that works on mechanics of the class here 
alluded to, are by no means numerous ; and many of those we do 
possess have been written in a manner too restrictive for general 
purposes. The best we are acquainted with in the English 
language, are .Emerson's, Snowball's, Hann's, Tate's, Potter's, 
Whewell's, and Moseley's " Mechanics." 

Analytical geometry may be studied in conjunction with the 
differential and integral calculus. 

The subject of analytical geometry is entirely due to the 
modems ; in fact, it was suggested to the mind of Descartes in 
^ 1637, when he successfully attacked a geometrical problem of the 
ancients which could not be solved either by Euclid or Apol- 
lonius. It is an indispensable instrument in the investigation of 
the properties of straight lines in and about curves ; and, indeed, 
but little progress could be made in the higher branches of 
mathematics without a thorough command of this subject. It 
was the first great step that was taken by the modem mathema- 
ticians, beyond the boundary to which the ancients had success* 
fully laboured. And it is humiliating to know, that the prejudices 
of the scientific men of this country were such as to prevent the 
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introduction of this improved system of geometry mitil a com- 
paratively recent period. Until, in fact, it was made obvious that 
the profound researches of the Bemoullis, Euler, and other 
eminent foreigners could scarcely be read, certainly not fully 
appreciated by the best mathematicians of this country. The 
works on this subject are, Hamilton's " Principles of Analytical 
Geometry," Hymer's "Treatise on Analytical Geometry," of 
three dimensions; Lardner's " System of Algebraical Geometry"; 
Young's "Elements of Analytical Geometry," a good book for 
students without the assistance of a tutor ; O'Brien's " Co- 
ordinate Geometry," is a good text-book ; Gregory's "Analytical 
Geometry," of three dimensions, is a most elaborate and profound 
work. 

Those who are ambitious to become acquainted with the recent 
researches of the Germans, and the French, in the abbreviated 
system of geometry first adopted by Pliicker, must read attentively 
" Salmon's Conic Sections," and his higher plane curves. These 
works are certainly the best of the kind published in the English 
language. 

The differential calculus, wliich can be read with analytical 
geometry, gives great power to the method of Descartes, which 
could not be made available to the determination of the various 
questions of areas and lengths of curves, volumes, and surfaces of 
solids, without the powerM aid of the integral calculus. This 
branch of pure mathematics is due to the genius of Newton, 
who published it under the title of " Fluxions ; " and also to 
Leibnitz, who may be considered to have discovered the same 
method under the title of the "Differential Calculus." 

The fluxions and fluents of Newton, which occupied the atten- 
tion of mathematicians during a century in England for reasons 
which need not be repeated here, are exactly the same, except 
in notation, as the differential and integral calculus of Leibnitz, 
which were extensively cultivated in the hands of Bernoulli, Euler, 
B'Alembart, Lagrange, and Li Place. 



The distinguishing algorithm of fluxions was a dot (•)♦ while 
that of the differential calculus was B.(d) ; the latter notation 
is considered by all preferable to the former, and consequently 
there have been no works published on fluxions since the memo- 
rable change, at the commencement of the present century, 
in the University of Cambridge. 

Amongst the best works on the calculus must be men- 
tioned Hind's, Hall's, Young's, De Morgan's ; the most extensive 
in the language, and the cheapest, but very difficult to read. 

The "Principia" of Newton will ever be regarded with 
thrilling interest . by cultivators of mathematical physics, as 
containing the first successful effort to explain, by mathemati- 
cal laws, the complex astronomical phenomena. But such a 
work could not be now recommended for the study of physical 
astronomy : the best for this purpose are "Pratt's Mechanical 
Philosophy," "Eamshaw's Dynamics," "Whewell's Dynamics," 
"Airy's Mathematical Tracts," "Young's Mechanics," "Tod- 
^hunter's Analytical Statics." 

If a popular and simple exposition of philosophy and astro- 
nomy is required, then the " Hand-book of Natural Philosophy 
and Astronomy, " by Dr. Lardner, may be read with advantage. 

ROBERT RAWSON. 
Portsmouth, October 30, 1854. 
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TROY WEIGHT. 

24 grains = 1 pennyweight 

20 pennyweights = 1 ounce 

12 ounces = 1 pound. 

7,000 grains = 1 pound ayoiidupoiB. 

5,760 grains = 1 pound troy. 

3^ grains = 1 carat of diamonds. 

240 grains = 1 carat of gold or silTer« 

By this weight gold, silver, and jewellery are weighed, and 
philosophical experiments estimated. 
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AVOIRDUPOIS WEIGHT. 
16 drams =1 ounce. 



= 1 pound. 

= 1 stone. 

= 1 quarter. 

= 1 hundred weight. 

= 1 hundred weight. 

^ 1 ton. 



16 ounces . 
14 pounds 
28 pounds . 
4 quarters 
112 pounds 
20 hundred weight 

By this weight the common necessaries of life are measured. 

56 pounds =1 firkin of butter. 

24 ounces =1 great pound of silk. 

240 pounds . . . . = 1 pack of wooL 

APOTHECARIES' WEIGHT. 

20 grains =1 scruple. 

3 scruples =1 dram. 

8 drams =1 ounce. 

12 ounces =1 pound. 

Medical prescriptions are prepared by this weight 

LONG MEASURE. 

4 inches =1 hand. 

12 inches =1 foot. 

3 feet =1 yard. 

6 feet =1 fathom. 

5i yards = 1 rod or pole. 

40 rods or poles . . . = i furlong = 220 yards. 

8 furlongs . . . . = 1 mile. 

3 miles =1 league. 

6080 feet = 1 knot or nautical mile. 

1,760 yards = 6280 feet . = 1 mile 
■^ inch =1 line. 

i inch =1 barley com. 

9 inches =1 span. 

18 inches =1 cubit 

5 feet =1 space. 

69^ miles . . s= 1 degrees 
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SQUAEE MEASURE. 



144 square inclies 

9 sqnare feet 

30^ square yards 

40 perches . . 

4roods . . 

640 square acres 

22 yards = 100 links 

10 chains long by 
1 chain wide 

30 acres . . . 

100 acres ... 



s = 



1 square foot. 

1 square yard. 

1 square rod, pole, or perch. 

1 rood. 

1 acre = 4,840 square yards. 

1 square mile. 

1 Gunter's chain. 

1 acre. 

1 yard of land. 
1 hide of land. 



SOLID MEASUEE. 

1,728 cubic inches . . = 1 cubic foot. 
27 cubic feet . . = 1 cubic yard. 



CLOTH MEASURE. 



2i inches 
4 nails . 

4 quarters 

5 quarters 
3 quarters 

6 quarters 



= 1 naiL 

= 1 quarter. 

= 1 yard. 

= lell. 

= 1 Flemish eU. 

= 1 French ell. 



CAPACITY. 

4 gills or noggins . = 1 pint. 

2 pints =1 quart. 

2 quarts . . . . =: 1 pottle. 
4 quarts . . . . = 1 gallon. 
2 gallons . . . . = 1 peck. 

4 pecks =1 busheL 

8 bushels . . . . = 1 quarter. 

5 quarters . . . . = 1 load. 



COAL MEASURE. 

3 bushels . . . . = 1 sack. 

12 sacks =1 chaldron. 

b2 



4 
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BEER MEASURE. 



9 gallons 

18 gallons 

36 gallons 

54 gallons 

108 gallons 

2 butts . 



= 1 firkin. 
= 1 kilderkin. 
= 1 barrel. 
= 1 hogshead. 
= 1 butt. 
= 1 ton. 



10 
18 
42 
63 
84 
126 

60 seconds 
60 minutes 
15 degrees 
30 degrees 
90 degrees 
180 degrees 
360 degrees 



WINE MEASURE. 

gallons . . . . = 1 anker, 

gallons . . . . = 1 runlet, 

gallons . . . . = 1 tierce, 

gallons . . . . = 1 hogshead, 

gallons . . . . = 1 puncheon, 

gallons . . . . = 1 pipe. 

ANGUULB MEASURE. 

= 1 minute. 
= 1 degree. 
= ^ sign of the zodiac. 
= 1 sign of the zodiac. 
= 1 quadrant, or f part of a circle. 
= 1 semi-circumference. 
= 1 circumference of a circle, or 12 
signs of the zodiac. 

If the circumference of a circle, A B D, be 
B diyided into 360 equal parts, then A B, one 
of these parts, is called a degree. 

The zodiac is a belt in the heavens which 
extends 8 degrees on each side of the 
ecliptic. 

NUMBER MEASURE. 

12 units =1 dozen. 

12 dozen =1 gross. 

12 gross =1 great gross. 

20 units =1 score. 

24 sheets =1 quire of paper. 

20 quires =1 ream. 

2 reams =1 bundle. 

12 skins of parchment . . = 1 roll. 




TABLES. 



PENCE TABLE. 



4 farthings 
12 pennies 

20 shillings 

5 shillings 

21 shillings 



= 1 penny. 

= 1 shillings. 

= 1 pound or sovereign. 

r= 1 crown. 

= 1 guinea. 



8, d. 



12 
20 
24 
30 
36 
40 
48 
50 



s, 

13 
6 





d, 

H 

3 
4 

4i 
6 



pence 

>» • 

» • 

n 

V * 

» • 

»» • 



d. 

4 
8 
6 

4 



1 





1 


8 


2 





2 


6 


3 





3 


4 


4 





4 


2 



60 
70 
72 
80 
84 
90 
96 
100 



»» 
>» 
»» 
» 
» 
»» 
»» 
»» 



8. d, 

= 5 

= 5 10 

= 6 

= 6 8 

= 7 

= 7 6 

= 8 

= 8 4 



OLD ENGLISH COINS. 

d. 



1 mark. 
1 noble. 
1 tester. 
1 groat. 



8. 

27 
10 
23 
25 










1 moidore. 
1 angel. 
1 Carolus. 
1 Jacobus. 



TABLES OF ALIQUOT PARTS. 



8, 

iofl 

i „ 
f n 



d. 

n 

8 

9 

10^ 



8, 

*ofl 

f „ 
f » 



»> 



8. d. 
2 6 

4 

5 

6 8 

7 6 



£ 

iofl 

i 
i 
i 



» 
>» 

n 



8, d, 
10 

12 6 

13 4 
15 
17 6 



£. 

iof 1 



f 
i 



»» 
»» 
»» 
»♦ 



TIME. 



60 seconds 
60 minutes 
24 hours . 



1 minute. 
1 hour. 
1 day. 



7 days . 
4 weeks 
365 days . 



= 1 week. 

= 1 lunar month. 

= 1 year. 



A solar year is the time which the earth takes to perform a 
revolution in its orbit (called the ecliptic) round the sun ; and 
has been determined, from a great number of observations, made 
by the greatest astronomers in Europe, to be 365 days, 5 hours, 
48 minutes, 47 1 seconds. A solar day is the interval between the 
successive returns of the centre of the sun's disk to the meridian, 
and is divided into 24 equal parts, called hours. 

For Remembering the Daya in each Month, 

Thirty days hath September, April, June, and November ; 
February hath twenty-eight alone ; and all the rest have thirty-one ; 
Except leap year, and that is the time 
When February's days are twenty-nine. 



STANDARDS OF MEASUBE. 

Abstract Numbers are the numbers 1, 2, 3, &c., used iinthout any 
reference to the things numbered. When abstract numbers are 
employed to express the things which are numbered, as 5 apples, 
12 plums, &c^ they are called concrete numbers. 

The standard gold of England is 22 parts out of 24 pure gold, 
and the remaining 2 parts are alloy of silver and copper. From 
a pound troy 46|f soyereigns, = £46 14s. 6d., are coined. 

The standard silver of England is 37 parts out of 40 pure 
silver, and the remaining 3 parts an alloy (copper). From a 
pound troy 66 shillings are coined. 

Twenty-four pence are coined from a pound, avoirdupois, of 
copper. 

A legal tender in copper does not exceed 12 pence, and in 
silver does not exceed 40 shillings, gold being the standard of the 
country. 

In an Act of Parliament, passed in 1824, and which came into 
full force in January 1826, entitled "An Act of Imperial Weights 
and Measures,'* it was fixed as follows : — 

That the length of a simple pendulum, oscillating in a second 
in vacuo, in the latitude of London, and at the level of the sea, 
be 39.13929 inches, 36 of which make a yard. 

A cubic inch of distilled water, at the temperature of 62 de- 
grees Fahrenheit, and when the barometer stands at 30 inches, 
weighs 252.458 grains ; 5,760 of which grains make a pound troy, 
and 7,000 of which make a poimd avoirdupois. 

The imperial gaUon contains 277.274 cubic inches, which is 
equal in space to that occupied by 10 pounds avoirdupois of 
distilled water, weighed in air, at a temperature of 62°, when tha 
barometer stands at 30 inches. 



MULTIPLICATION. 



Section 1. 
(1) 356789X2 (2) 500678x6 
(4) 5067894X9 (5) 78473x7 

Section 2. 
(7)384678904X11 (8) 45678904x12 
(10) 3467809X9 (U) 5674567X12 



(13) 5567945X5 
(Ve) 5406785X2' 



(19) 437506X22 
(22) S4678593X14 

(25) 345678X59 
(88) 34046785X76 

: 

(81)304567850X57 
(34) 67894567X54 

(37) 8967854X54 
(40) 56789304X15 

(43) 56785404X122 
(46) 906789X406 

(49) 3567890X346 
(52) 594678X898 



^55) 8456784X309 
(58) 3467805X840 



Section 3. 
(14) 7346758X4 
(17) 7856345X9 

Section 4. 
(20) 597€7d4x34 
(23) 56789456X34 

Section 5. 
26) 304678X63 
29) 56789104X99 

Section 6. 
32)730458904X77 
35) 4395678X86 

Section 7. 
38) 37807056X17 
41) 37689405X19 

Sections. 
44) 34675X152 
47) 3046789X506 

Section 9. 
50) 5678945X567 
53) 53480678X346 

Section 10. 
56) 4560784X809 
59) 98078654X9807 



(3) 3478904 X& 

(6) 456785 X^' 

(9) 5678409X1,1 

(12) 33456785X8^ 



(15) 6567904X3 

(18) 3456789X1^ 

(21) 67356789X13 

(24) 83784567X5^ 



(27)5060785004X59 
(90) 3406705 XBOf 

{ « 

(33) 3567894X34 
(36) 5678459 ^9a 

(39) 8067850X13 
(42) 78543457X29 

(45) 47689X345 
(48) 40567891X356 

(51) 348967X506 
(54) 4060705X307 

(57) 56785430X990 



8 







DIVISION. 








Section 1. 




(1) 


283925-V5 


(2) 203562H-d 


(3) 470736-^^ 


w 


590660-7-7 


(5) 2764856-7-8 
Section 2. 


(6) 3876075-r9 


(7) 


10380468-rll 


(8) 2440410-r6 


(9) 1219140-r4 


(10) 


7242102-^9 


(U) 2131969-r7 


(12) 2271400-7-4 



(13)1016146848-7-12 (14 
<16) 1387ll2-r4 (17 



(19) 497568995-7-55 (20 
(22) 26352768-r52 (23 



(2&) 2271752-^56 (26] 
(28) 4934864-r88 (29 



(31) 4781452-7-13 (32 
(34) 9669725-7-25 (35 



(37) 13268700-^345 (38 
(40) 4573989-HS67 (41 



(43) 15762203-HS09 (44 
(46) 35633928-r876 (47 



Sections. 

38138034-7-11 (15) 6805140-T-12 

44545335-7-5 (18) 9122034-^3 

Section 4. 

13405788-7-44 (21) 25749696-^32 

2041289-7-67 (24) 2977686-r37 

Section 5. 

4063335-7-87 (27) 2985766-7-98 

27953104-7-76 (30) 5574195-^99 

Section 6. 

7017060-7-15 (33) 7949256-2-14 

2041289-7-67 (36)67593876-r84 

Section 7. 

634392-7-132 (39) 863056-7-152 

19712149-7-647 (42) 4565112-7-804 

Section 8. 

37812301-f809 (45) 20859363-7-567 

17294720-r305 (48) 2085426-7-567 



Section 9. 
(49) 70489092-f-876 (50) 16286072-^3416 

(51) 52828112-7-9304 
(52)385019502-^5678 (53) 32250700256-7-56789 

(54) 663894474-7-8934 



DIVISIOlf. 9 

Section 10. 
(55) 23779326136$-f«7a504 (56) 466008370968-^S0367 

(57) 2021919569376-r583046 

Section 11. 
(58) 25710782748(H-50806 (59) 70098872352(H-123456 

(60) 2845820017095-r314567 

Section 12. 
(61) 23181004089-^30567 (62) 173008355524^6784 

(63) 66799389272-^0437 

Section 13. 
(64) 6986826400-7-12304 (65) 4910068398924~5867|1 

(66) 9282883602304-304678 

Section 14. 
<67) 252388104696-r83004 (68) 48201 125278-r58034 

(69) 4745397523004-56785 

Section 15. 
(70) 19628525284-34567 (71) 506489991154-59345 

(72) 2530187130768-r«30467 

Section 16. 
(73) 1757454362250-^346785 (74) 14232223595-r-13467 

(75) 208273477250-r58375 

Section 17. 
(76) 170774300404-20460 (77) 244260095460-r346785 

(78) 75700322621-^^3677 

Section 18. 
<79) 146736167283024-321234 (80) 13760431 789390 H-356785 

(81) 32248125086462224-5678543 

Section 19. 
(82) 255080101337804-304846 (83) 1708589832415404-304678 

Section 20. 
(84) 255454844684428 4-834607 (85) 78967354869 +98765 

B 5 
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EEDUCTION. 

Section 1. 

Bioducc Beduoe 

: (1) 632/. to farthings. (2) 356 guineas to fartlungs. 

(3) 4561 10«. to farthings. (4) 56,789 farthings to pounds. 

(5) 396,789 halfjpence to guineas. (6) 4,379,567 pence to pounds. 

Section 2. 

(7) 552. 6«. lOd. to fkrthings. (8) 1,045Z. Ids. 7|d!. to farthings. 
(9) 435/. 19s.9i(/.tofartnings. (10) 846 halfpence to crowns. 
(11) 346,785 pence to guineas. (12) 43,765 farthings to pounds. 

Section 3. 

(13) 346/. 15*. 6i(/. to farthings. (14) 8,467/. 10*. S^rf. to farthings. 
<15) 34,567/. 3*. 6d, to pence. (16) 346 crowns to fkrthings. 
(17) 467 halfcrowns to farthings (18) 56,785 farthings to guineas. 

Section 4. 

<{19) 8,494 pence to 10*. pieces. (20) 3,467 farthings to pounds. 
(21) 3,867 pence to guineas. (22) 5,678/. 15*. 7 id, to farthings. 
.(23) 346/. 19*. 9i</. to farthings. (24) 5,678/. 18*. 7-|</. to farthings. 

Section 5. 

•<25) 2 tons to ounces. (26) 3 tons to ounces. 

.(27) 56 tons to ounces. (28) 35,678 lbs. to tons. 

<29) 586,784 Ihs. to tons. (30) 367,504,376 lbs. to tons. 

« . * • 

Section 6. 

<31) 56^ tons to pounds. (32) 34 tons to pounds. 

t. cwt. Qrs. lbs. 
! <33) 54 8 3 26 to ounces. (34) 456 tons to ounces. 

<35) 46,785 lbs. to tons. (36) 567,850 lbs. to tons. 

Section 7. 

/ in. I. ji. 9US. ft. 

(37) 4 miles to inches. (38) 1 7 28 2 1 to inches. 

(39) 56,785 feet to miles. (40) 314,067 inches to miles. 

f. yds. ft» in. 
(41) 57,607 yards to miles. (42) 5 3 2 7 to inches. 



SXPUCTIOK. 11 

Section 8. 

Bfldnoe Badnoe 

(43) 13lb8. to grains. (44) 15lbs. 17 dwta. to gnins. 

(45) 1,567,854 grains to pounds. (46) 718,560 grains to pounds. 

Ibi. dwts. gr. 
(47)115 10 5 to grains. (48) 813,567 grains to pounds. 

Section 9. 

(49) 42 square yds. to sq. ins. (50) 52 square yds. to sq. ins. 
(51) 5,678 sq. ins. to sq. yds. (52) 34,678 sq. Sfls. to sq. yds. 

tMi. yds. sq ins. 
(53) 80 126 to sq. ins. (54) 856,780 sq. ins. to sq. yds. 

Section 10. 

(55) 84 acres to roods. (56) 56 acres to roods. 

(57) 31,467 poles to acres. (58) 3 acres to square inches. 

a. r. p. yds. ft. ins. 
(59) 1 2 5 27 4 130 to ins. (60) 56,789 sq. yds. to acres. 

Section 11. 

^61) 2 loads to quarts. (62) 3 loads to g!lls. 

(63) 31,467 gallons to loads. (64) 567,854 pints to loads. 

Id. qu. b. p. ga]l.qu. 
(65)1 3 5 3 1 2 to pints. (66) 5,679,430 pints to loads. 

Section 12. 

d. h. hl t. 
(67) 5 days to seconds. (68) 12 3 40 30 to seconds. 

(69) 346,789 seconds to days. (70) 546,785 hours to years. 
(71) 13,567 inches to furlongs. (72) 4 5 2 to hours. 

Section 13. 

^3) 31,467 grains to lbs. troy. (74) 3,467,856 seconds to months. 
(75) 2M67 ounces to tons. (76) 83«467 yards to acres. 

TTI^ W. d. 

(77) 3 2 4 to hours. (78) 567,805 seconds to days. 

Section 14. 

(79) 34/1 14«. 6d, to pence. (80) 3,456 crowns to farthings. 

(81) ML 48, 7K to fiurthingi. (82) 367^53 crowns to 4d pieces. 
(83) 3,467«853 fifftbiiigi to £. (84) 385 ooowns to £. 



12 BEDUCTIOK. 

Section 15. 

B<ediioe Beduoe 

t. cwt. qr. lb. oe. 

(85) 3 2 3 21 3 to ozs. (86) 345,678 ounces to tons. 

tons. cwt. Qr. 
(87) 567,854 pounds to tons. (88) 2 3 2 to pounds. 

lbs. dwts. 
(89)3* 14 to grains. (90) 315,678 grains to lbs. tro^r* 

Section 16. 

(91) 567,854 pints to loads. (92) 356,785 gills to quarters. 

1. q. b. p. g. q. q. b. p. 

(93) 3 2 5 2 1 3 to pints. (94) 6 4 3 to giUs. 

y. m. w. d. 
(95) 567,850 hours to years. (96) 3 3 4 5 to hours. 

Section 17. 

t. cwt. qrs. lbs. dwtfi. 

(97) 2 3 2 to pounds. (98) 3 14 to grains. 

(99) 345,678 farth. to guineas. (100) 315,678 grains to lbs. troy- 
lbs, dr. so. and ayoirdupois. 

(101) 2 5 2 to grains. 

Section 18. 

(102) 20 miles to feet. (103) 31,416,785 feet to miles. 

ft. p. 
(104) 341,678 perches to acres. (105) 2 30 to square yards. 

(106) 35 perches to sq. inches. (107) 56,785 cubic ins. to cub. yds. 



Section 19. 

c y. ft. ins. w. d. h. 

(108) 34 18 132 to cubic ins. (109) 4 3 5 to minutes. 

(110) 634,567 mins. to months. (Ill) Find the mins. from 12 o*cl. 

on Sunday to 3 o*cl. Friday. 

Reduce 
(112)14/. 16*. 7K to farthings. (113) 314,678 crownstolO*. pieces. 



Section 20. 

t. cwt. qr. lb. 
(114)5 3 2 14 tooimces. (115) 31,467 ounces to tons. 

lbs. dwt. gr. 
(116) 314,167 lbs. troy to gms. (117) 5 15 14 to grains. 

(118) 12 pounds to scruples. (119) 123 fur. to feet. 
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Section 21. 

Bednoe. Beduoe. 

(120) 31,416 perches to acres. (121) 56,784 minutes to months. 

a. r. p. 
(122) 3 3 39 to square yds. (123) 27/. 10«. 8d to 4</.-piece8. 

(124) 6,700,986 ounces to tons. (125) 17 lbs. ayoir. to ounces troy. 

Section 22. 

(126) 346/. 5s, Sd. to 4</.-pieee8. (127) 56/. Ss, 9d, to 3cf.-pieoe8. 

t. cwt. lb. 
(128) 3 4 5 to half-ounces. (129) In 345/L I5s. how many 

half-crowns? 

(130) Reduce 345 ninepenny-pieces to eightpenny-pieces. 

(131) In what time can half a million of money be counted, in 

sovereigns, at the rate of 100 per minute ? 



To reduce miles per hour to feet per second, 

Heduce 20 miles per hour to feet per second. 

20 = miles per hour. 

20 X 3 X 1,760 = feet per hour. . 

20 X 3 X 1,760 







60X60 


= V = 29i. 
Section 23. 


;\3juu. 


(132) 


Reduce 30 miles per hour to feet per second. 


(133) 


» 


45 


»» 


w 


(134) 


w 


48 


n 


M 


(135) 


w 


25.^ 


n 


»» 


(136) 


n* 


35| 


n 


>» 


(137) 


»» 


46i 


Section 24. 


ff 


(138) 


>» 


16 feet 


per second to miles per hour. 


(139) 


»• 


24 


M 


9» 


(140) 


w 


26 


»t 


n 


(141) 


» 


20) 


M 


>» 


(142) 


M 


34| 


W 


» 


(143) 


W 


32 


» 


n 



14 

»6. 



(144) Bednoe 34} miles per hoar to feet per mfamte. 




(145) 


»» 


60 


M 


f* 




(146) 


M 


65i 


t» 


•* 




(147) 


n 


37i 


ft 


n 




(148) 


n 


46i 


f> 


»» 




(149) 


>» 


52i 


Section 26. 


»» 




(150) 


n 


55 feet 


per second to miles per hour. 




(151) 


ft 


34^ 


»» 


» 




(152) 


w 


44i 
ft. in. 


»» 


ft 


i* 


(153) 


H 


52 10 


tt 


»» 




(164) 


»» 


32 2 


ft 


ft 




(156) 


n 


26 3 


ft 


It 





7/* a body be moving at the rate of 26 feet 3 inches = 26} feet per 
second, then 26} 2> coiZerf ^ velocity of the body; or, the velocity of a 
body is the number of feet which it moves over per second at a uniform 
rate, 

SectkNi 27. 

( 1 56) A body moves at the rate of 23 miles per hour, find its Telocity. 

(157) „ 18 

(158) . „ 16 

(159) „ 34} ,, 

(160) „ 52} „ 

(161) „ m n 

(162) „ 55} 

(163) „ 60 

(164) „ 9i 

(165) ,. 8} 



n 



n 



(+) 




£. «. 


d. 


(1) 32 14 


6 


52 10 


3 


83 4 


2 


65 8 


3 


122 19 
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ADDITION. 

Section 1. 

£,, 8, d. £, 9' d, £. s, d, 

(2)136 10 9^ (3)124 1 0^ (4) 1146 18 lOj 

156 12 3| 156 2 3^ 1467 19 If 

836 14 3i 57 3 4f 346 15 3| 

32 10 4f 184 12 8f 46 10 1^ 

15 6 2^ 65 13 7^ 84 5 5^ 

Section 2. 

(5)1867 15 6J (6)1467 18 7J (7)3146 11 Hi (8)1046 17 8,^ 

346 19 U 8347 19 3f 2167 12 lOf 567 18 3^ 

84 13 4i 1360 15 4t\ 5867 13 10| 834 15 2^ 
56 15 8| 8360 13 5| 4675 15 3^ 467 13 5| 

146 18 H 3460 18 4^ 834 17 7^ 803 14 4^ 

85 15 6| 804 5 2f 430 9 5» 304 16 7i 

Section 3. 

(9).1467 15 7^ (10)1367 14 8i (11)5806 14 3^ (12)5675 13 4^ 

324 14 \\ 8367 10 5^ 8307 15 6^ 836 15 2^ 

834 19 3i 3567 13 2^ 407 16 3^ 403 15 3^ 

567 19 3^ 836 14 2f 47 15 6^ 59 6 6^ 

68 4 4 46 15 3f 484 10 2^ 73 7 4^ 

32 3 3^ 185 19 9^ 67 99 19 9^ 

102 15 51 506 3 3| 84 5 5^ 999 2 6^ 

59 16 6} 84 14 5^ 32 1 6 567 2 3| 

Seclaoil4. 

(13)8467 15 1\ (14)1046 16 7^ (15)3467 15 7i (16)1306 18 8i 

476 13 2^ 406 7| 567 18 4^ 5676 19 9| 

84 15 9^ 506 15 3^ 84 15 ^\ 11 11 llf 

5 6 li 804 17 71 32 12 2^ 8 8 8f 

55 3 3| 506 18 9^ 153 16 7^ 135 6 6^ 

76 18 8^ 304 15 7^ 55 19 9J^ 56 16 8f 

104 7 9^ 85 6 5i 174 15 5^ 146 15 5^ 

Section 5. 

tons. cwt. qrs. lbs. tons. cwt. qrs. lbs. 

(17) 122 15 2 23 (18) 156 18 1 26 

12 13 1 27 1346 15 2 17 

14 15 3 16 304 10 1 18 
10 5 2 15 46 9 5 

15 16 1 14 8 111 
88 14 3 5 < 9 23 4 
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Section $ (continued). 

an, lbs. OB. dr. q". 1^ <»• df. 

(19) 56 9 6 6 (20) 567 26 13 14 

132 U 12 11 83 24 15 11 

42 10 11 13 142 11 14 9 

52 4 6 7 94 6 13 10 

81 7 8 3 52 5 13 14 

8432 8976 



Section 6. 

tons. cwt. an, lbs. tons, cfwt, qrs. lbs. 

(21) 132 15 1 14 (22) 132 15 1 13 

85 6 26 84 17 17 

4 3 2 10 48 13 1 11 

132 5 3 12 54 2 2 12 

84 7 1 27 175 19 3 9 

52 8 2 19 354 18 1 14 

19 8 1 20 85 17 2 13 

52 19 1 24 94 15 1 15 

qrs. lbs. oz. dr. ^ qrs. lb«. o^ dr. 

(23) 4 26 14 13 (24) 883 5 15 11 

^ ^ 5 19 9 9 987 17 15 10 

94 15 15 14 876 16 9 8 

56 13 14 13 968 27 8 9 

94 5 5 8 879 25 8 11 

87 17 7 9 543 5 12 9 

79 19 9 9 987 17 13 14 

89 18 8 7 87 19 9 8 



Section 7. 

lbs. oz. dwt. grs. lbs. m.. dwt. gnu 

(25) 132 11 19 23 (26) 848 10 14 20 

94 10 18 22 56 7 18 21 

56 9 17 21 84 10 11 12 

56 8 9 8 

89 4 18 19 

92 5 17 15 

82 5 18 19 

lbs. oz. dr. sc. 

(28) 98 11 7 2 

89 10 6 1 

52 8 5 O 

83 5 6 1 
98 3 5 1 
54 5 6 O 
89 6 7 2 



89 


11 


10 14 


56 


5 


18 23 


98 


4 


13 22 


52 


8 


15 16 


08S. 

(27) 15 
84 


dr* 
7 
6 


sc grs. 
2 19 
1 15 


92 


5 


2 18 


54 


6 


1 15 


82 


7 


2 16 


19 





18 


84 


3 


2 8 
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Section 8. 

poles. yd& ft. ins. potos. yds. ft. ins. 

(29) 132 5 2 11 (30) 845 4. 1 8 

56 2 1 9 56 I 2 9 

84 3 2 10 83 2 1 7 

56 5 1 9 . 85 2 11 

84 8 56 5 2 5 

94 5 2 9 87 4 1 10 

56 3 2 11 94 3 2 9 

acres, rds. p. sq.yds. acres, rds. p. sq.ydi. 

(31) 456 3 28 .29 (32) 32 3 27 17 

45 2 38 26 46 2 37 3 

83 1 14 19 84 1 38 4 

56 3 24 14 45 3 27 14 
83 2 26 27 97 1 5 15 

57 I 8 9 87 2 24 3 
75 3 18 29 92 1 35 15 

Section 9. 

1. qu. b. p. L qiu b. p. 

(33) 64 3 4 3 (34) 567 4 3 2 

134 4 7 2 89 2 3 1 

84 2 4 1 97 1 4 2 

56 3 2 3 65 3 7 1 

84 3 1 83 2 5 3 

98 4 6 38 1 4 1 

87 1 5 3 54 2 3 2 

b. p. g, qu. b. p. g. qu. 

(35) 86 3 1 1 (36) 132 3 1 

54 2 1 56 2 1 

89 2 3 83 3 I 3 

98 3 1 54 1 1 O 

87 1 2 64 2 1 2 

74 2 I 1 56 3 3 

54321 84 212 

Section 10. 

d. h. m. sec. d. h. m. sec. 

(87) 98 20 52 34 (38) 88 19 16 56 

87 19 31 52 87 17 18 44 

74 18 55 63 78 15 20 53 

49 17 47 54 76 13 35 21 

96 16 59 30 69 11 46 13 

m. w. d. h. in. w. d. h. 

(39) 75 3 6 4 (40) 84 3 5 20 

58 5 15 47' 3 22 

87 2 4 18 78 2 2 23 

134 1 3 19 135 1 7 

234 3 2 21 567 3 1 9 



IB 









jssmox. 
















Seetion 11. 










qu. 

(41) 135 

49 


lbs. 

23 

26 


OS. 

15 

13 


dr. 
IS 

14 


qu. 

(42) 389 

46 


lbs. 

27 

21 


Oft. 

14 

7 


dr. 
9 

4 


8 


13 


9 


7 


64 


19 


10 


7 


7 


19 


8 


9 


385 


16 


13 


10 


89 


17 


7 


4 


496 


13 


15 


12 


97 


13 


11 


5 


685 


9 





13 


75 


10 


2 


11 


674 


7 


12 


5 


t. 
(43) 346 
632 


cwt. 
19 
17 


qu. 
3 
2 


lbs. 
24 
23 


t. 
(44)91 
84 


cwt. 
18 
15 


qu. 
3 

1 


lbs. 

19 

20 


278 


15 


1 


15 


73 


10 





17 


863 


13 





17 


77 


5 


3 


15 


589 


10 


1 


18 


78 


1 





11 


975 


9 


2 


13 


89 





1 


5 


537 


8 


3 


14 

Secta0lil2. 


94 


19 


3 


2 


lbs. 

(45) 889 

478 


oz. 
11 

9 


19 
13 


gr. 
S8 

18 


lbs. 

(46) 847 

737 


oz. 
9 

8 


dwt. 

19 

4 


gr. 
U 

9 


876 


8 


15 


17 


987 


7 


2 


8 


987 


5 


17 


13 


783 


5 





7 


667 


7 


15 


14 


634 


11 


14 


9 


8 


10 


13 


19 


445 


10 


18 


14 


98 


7 


10 


18 


567 


9 


19 


15 


376 


3 


9 


13 


789 


8 


16 


17 


475 


1 


8 


14 


104 


7 


14 


18 


lbs. 

(47) 543 

987 


oz. 

11 

9 


dr. 
7 
5 


8C. 

2 
1 


oz. 
(48) 867 
643 


dr. 
7 
5 


«cr. 
1 



gr. 
17 
16 


876 


6 


6 





55 


4 





13 


400 


7 


4 


1 


€74 


3 


1 


10 


806 








2 


832 


2 





9 


907 


5 


2 





897 





1 


8 


4 


1 


1 


1 


798 


1 


1 


7 


48 


2 


3 


2 


98 


3 





6 


897 


4 


4 


1 
Section 13. 


198 


4 


1 


5 


p. 
(49) 58 

84 


yds. 
2 
3 


ft. 
2 



In. 

11 

9 


(50) 74 
83 


yds. 

4 
5 


ft. 

1 




in. 

10 

9 


78 


4 


1 


8 


94 


3 


2 


7 


97 


5 


1 


7 


57 


1 





3 


74 


4 





6 


8 





1 


4 


83 


3 


2 


2 


9 


2 


2 


2 


92 


2 


1 


1 


89 


1 


I 


9 











ADDITION 


• 










Section 13 (continued)* 






m. 


f. 


yds. 


ft. 




m. 


f. 


yds. ft. 


(51) 22 


7 


13 


2 




(52) 132 


6 


132 2 


83 


5 


141 


1 




846 


5 


155 1 


94 


3 


156 







793 





56 


56 


2 


83 


2 




843 


3 


84 2 


89 





14 


1 




143 


1 


94 1 


94 


1 


64 







157 


2 


132 


48 


3 


165 


1 


Section 14. 


768 


3 


156 1 


a. 


r. 


p. 


yds. 




a. 


p. 


p. yds. 


(53) 847 


3 


19 


24 




(54) 56 


1 


37 29 


132 


2 


39 


5 




67 





4 26 


594 





28 


18 




867 





5 13 


98 


1 


17 


17 




576 


2 


19 19 


87 


2 


26 


15 




834 


3 


36 17 


137 


3 


18 


24 




498 


1 


37 13 


p. 


yds. 


ft. 


ins. 




V P* ' 


yds. 


ft, ins. 


(55) 934 


23 


7 


15 




(56) 732 


26 


7 132 


876 


29 


8 


132 




832 


11 


6 14 


93 


17 


3 


114 




198 


18 


5 132 


• 38 


16 


5 


101 




846 


9 


3 136 


84 


18 


2 


98 




678 


7 


1 112 


79 


26 


1 


76 


Section 15. 


784 


6 


98 


yds. 


ffc. 


ins. 




yds 


1. ft. ins. 


(57) 846 


26 


132 




(58) 897 26 1727 


567 


13 


1523 




789 21 1710 


834 


18 


1672 




678 25 178 


987 


19 


846 




357 19 856 


789 


24 


534 




789 12 946 


1. 


qu. 


b. 


p. 




1. 


qu. 


b. p. 


(59) 845 


4 


7 


3 




(60) 567 


3 


6 2 


567 


3 


5 


2 




839 


2 


5 1 


675 


1 


6 


1 




987 


1 


3 3 


754 


2 


3 







• 734 


4 


7 1 


345 





2 


2 

1 


Section 16. 


567 


3 


2 


d. 


h. 


m. 


s. 




m. 


w. 


d. h. 


(61) 834 


19 


54 


34 




(62) 867 


3 


6 23 


567 


23 


17 


56 




755 


2 


3 13 


894 


17 


19 


13 




208 


1 


2 12 


567 


12 


45 


15 




804 





10 


783 


13 


32 


13 




567 


1 


1 9 


104 


15 


44 


14 




708 


3 


3 8 


567 


9 


53 


17 




897 


2 


2 7 


704 


8 


36 


15 




387 


1 


1 3 


200 


2 


11 


16 




467 


2 


4 5 


506 


16 


12 


19 




789 


3 


5 6 



19 



20 ADDITION. 

Section 16 (continued). 



£. 


8. 


d. 




£. 




f. 


d. 


(63) 1367 


15 


6i 


(64) 3467 


15 


74 


467 


14 


8i 




6678 


18 


3i 


667 


14 


H 




4328 


17 


n 


813 


15 


10^ 




9376 


16 


8i 


2131 


17 


Hi 




5678 


19 


H 


5689 


19 


lOf 




3287 


13 


5f 


878 


9 


5i 




5678 


10 


n 


765 


8 


6 




1038 


9 


9i 


1346 


11 


7i 




8070 


3 


llf 


7893 


13 


81 




3798 


4 


lOJ 






Section 17. 












t. 


cwt. 


qr. lbs. 




qu. 


lbs. 


OZ. 


dr. 


(65) 785 


11 


3 23 


(66) 


784 


22 


14 


13 


346 


17 


1 11 




478 


11 


11 


15 


643 


3 


10 




930 


23 


9 


5 


302 


15 


2 19 




407 


26 


7 


7 


891 


17 


1 13 




538 


11 


8 


8 


732 


19 


3 25 




356 








3 


832 


1 


24 




407 


15 


13 


2 


437 


3 


1 15 




530 


25 


14 


11 


lbs. 


OZ. I 


iwt. gr. 




lbs. 


OZ. 


dr. 


8C. 


(67) 567 


11 


19 23 


(68) 


346 


3 


3 


1 


768 


10 


13 13 




475 


7 


5 





890 


11 


9 14 




580 


8 


7 


2 


407 


8 


7 17 




697 


11 


3 





538 


7 


3 8 




832 


10 


4 


1 


467 


5 


2 9 




491 


11 





2 


579 





3 




572 


7 


2 





987 


4 


2 2 

• 

Section 18. 




834 


8 


1 


2 


p. 


yds. 


ft. in. 




a. 


r. 


p. 


yds. 


(69) 347 


4 


1 3 


(70) 


375 


1 


37 


17 


568 





1 




489 





32 


15 


890 


I 


4 




596 


3 


27 


13 


405 


2 


2 U 




785 


2 


23 


24 


187 


3 


I 9 




346 


1 


13 


25 


780 


5 


1 7 




576 





17 


10 


897 


4 


3 




834 


1 


14 


9 


457 


3 


2 7 




946 


2 


8 


8 


856 


2 


1 5 




756 


3 


7 


7 


532 


1 


2 8 




634 


1 


9 


8 



ADBITIOir. 21 

Section 18 (continued). 



L 


qu. 


b. p. 


m. 


w. 


d. 


h. 


(71) 867 


4 


7 2 


(72) 567 


I 


6 


23 


534 


1 


5 1 


843 





3 


11 


672 





3 


575 


2 


4 


14 


784 


2 


1 3 


678 


3 


2 


9 


489 


3 


1 


891 


1 


1 


8 


704 





2 


745 


3 





7 


867 


1 


4 2 


556 


2 


3 


14 


754 


3 


6 3 


678 





4 


19 


867 


4 


2 3 


913 


1 


5 


22 


849 


3 


3 2 


487 


2 


6 


11 






Section 19. 








£. 


9. 


d. 


(JWt. 


lbs. 


oz. 


dr. 


(73) 3467 


13 


44 


(74) 367 


Ill 


15 


13 


4307 


14 


54 


421 


18 


13 


11 


5078 


15 


6i 


567 


56 


11 


9 


3056 


16 


H 


785 


65 


9 


8 


5357 


19 


9f 


987 


78 


7 


7 


8437 


9 


Hi 


784 


87 


5 


5 


1348 


8 


104 


934 


94 


3 


6 


5326 


10 


54 


349 


96 





2 


7583 


17 


6i 


407 


35 


12 


13 


8347 


13 


n 


667 


24 


8 


12 


5367 


15 


84 


831 


11 


6 


11 


lbs. 


oz. dwt. gr. 


a. 


r. 


p. 


yds. 


(75) 345 


10 


19 23 


(76) 314 





37 


17 


567 


3 


17 21 


567 


1 


14 


27 


798 


5 


15 19 


403 





24 


29 


809 


7 


14 17 


579 


2 


27 


25 


567 


8 


8 15 


837 


3 


33 


23 


840 


11 


6 18 


589 


1 


35 


20 


543 





4 16 


987 


2 


25 


15 


575 


3 


3 14 


347 


3 


4 


13 


835 


5 


12 


567 





5 


9 


475 


7 


17 8 


914 


1 


10 


8 


897 


8 


18 6 


534 


2 


17 


7 



22 



SUBTEACTION. 

Section 1. 

£, 8, d, £. 8. d, £. 8. d. £, 8. d. 

(1) 342 15 6i (2) 834 17 8f (3) 832 10 2f (4) 876 17 6^ 

129 14 2i 598 18 9i 489 14 9| 498 19 llf 

Section 2. 

(5)326 11 4i (6)667 15 UJ (7)812 12 6^ (8)1913 15 5 

187 18 91 483 17 9i 798 19 7f 832 17 9^ 

Section 3. 

(9) 567 3i (10) 856 11 7i (11) 960 Of (12) 346 5 4i 

198 18 9| 798 14 9^^ 878 2 3^ 94 18 9f 

Section 4. 

(13)834 15 7i (14)347 9 4J (15)836 5 7i (16)567 12 lOJ 

698 19 9f 189 11 10| 498 9 llf 478 15 llf 

Section 5. 

t. cwt. qr. lbs. t. cwt. qr. lbs. 

(17) 346 10 1 23 (18) 560 2 13 

189 13 2 27 478 16 3 24 

qu. lbs. oz. dr. qu. lbs. oz. dr. 

(19) 837 14 7 11 (20)710 13 7 10 

589 23 9 14 482 25 9 15 

Section 6. 

lbs. oz. dwt. gr. lbs. oz. dwt. gr. 

(21) 734 5 12 14 (22) 754 11 17 21 

546 8 17 23 548 5 19 23 

<» lbs. oz. dwt. gr. lbs. oz. dwt. gr. 

(23) 430 1 15 7 (24) 567 10 11 15 

157 8 18 15 489 II 15 21 

Section 7. 

lbs. oz. dr. 80. lbs. oz. dr. sc. 

(25) 346 7 1 1 (26) 567 3 

157 9 7 2 478 8 5 2 





oz. 


dr. 


sc 


tsx- 






oz. 


dr. 


sc 


gr. 


(27) 


345 


4 


1 


11 




(28) 


567 


2 





12 




156 


6 


2 


15 


Section 8. 




178 


7 


2 


17 




p. 


yds. 


ft. 


ins. 






p. 


yds. 


ft. 


ina 


(29) 


523 


4 


1 


7 




(30) 


321 


4 





1 




456 


2 


2 


9 






145 


5 


2 


11 




m. 


f. 


yds. 


ft. 






m. 


f. 


yds. 


ft. 


(31) 


132 


4 


124 


2 




(32) 


232 


5 


Ill 


1 




79 


7 


210 


1 






156 


7 


124 


2 



(33] 

(35; 

(37; 
(39; 

(4i; 

(43; 









Oi' 


Section 9. 


XI • 










a. 


r. 


p. 


yda. 






a. 


r. 


p. 


yds. 


472 


1 


19 


17 




(34) 


576 





32 


17 


189 


3 


37 


24 






489 


2 


37 


24 


p. 


yds. 


ft. 


ins. 






p. 


yds. 


ft. 


in. 


837 


11 


7 


Ill 




(36) 762 


17 


3 


10 


679 


17 


8 


140 


Section 10. 




478 


23 


5 


li7 


1. 


qu. 


b. 


p. 






1. 


qu. 


b. 


P- 


734 


2 


4 


2 




(38) 


563 


1 


1 


1 


545 


4 


7 


3 






179 


3 


5 


3 


b. 


p. 


g- 


qua. 




b. 


P- 


«' 


qua. 


314 


2 





2 




(40) 


567 


1 


1 


1 


136 


3 


1 


3 


Section 11. 




378 


2 





2 


m. 


d. 


h. 


m. 






w. 


d. 


h. 


m. 


478 


3 


17 


34 




(42) 


374 


3 


9 


13 


199 


23 


21 


54 






197 


5 


17 


34 


cL 


h. 


m. 


sec. 






d. 


h. 


m. 


80C« 


784 


17 


17 


15 




(44) 


178 


1 





19 


697 


23 


36 


45 


Section 12. 




99 


20. 


13 


29 


£. 


8 


. d. 










£. 


«. 


d. 


1,567 


' 15 


► 6i 




(46) 3,456 


10 


9f 


679 


19 


8f 






1,569 


14 


11 



23 



(45; 



(47) 5,678 9 8 (48) 3,467 8 9i 

1,789 12 9f 1,579 11 lOf 

Section 13. 

t. cwt. qUt lbs. t. cwt. qu. lbs. 

(49) 876 11 1 23 (50) 567 10 2 14 

487 15 3 26 378 15 1 10 

qu. lbs. oz. dr. qu. lbs. oz. dr. 

(51) 567 14 8 11 (52) 785 1 13 7 

178 24 11 7 396 15 10 14 

Section 14. 

lbs. oz. dwt. gr. lbs. oz. dwt. gr. 

(53) 356 7 17 21 (54) 1346 5 11 7 

167 9 19 23 757 7 12 18 

lbs. oz. dwt. gr. lbs. oz. dwt. gr. 

(55) 2346 1 14 5 (56) 3780 5 9 

1578 5 19 8 1894 5 13 17 

Section 15. 

lbs. oz. dr. sc. lbs. oz. dr. sc. 

(57) 534 7 4 1 (58) 532 1 5 

347 11 7 2 445 5 7 1 

(59; 



oz. 


dr. 


sc. gr. 


oz. 


dr. 


sc. gr. 


340 


1 


1 14 


(60) 567 


2 


1 


15] 


5 


2 17 


178 


7 


1 15 



24 SUBTRACTION. 



Section 16. 

m. f. p. yds. m. f. p. yds. 

(61) 357 1 27 3 (62) 471 2 11 1 

178 5 35 4 183 7 21 6 

p. yds. ft^ ins. p. yds. ft. ins. 

(63) 354 4 1 7 (64) 147 1 7 

167 5 2 8 58 2 2 11 

Section 17. 

a. r. p. yds. a. r. p. yds. 

(65) 142 1 14 13 (66) 374 19 21 

87 3 28 24 195 1 39 28 

p. yds. ft. ins. p. yds. ft. ins. 

(67) 567 13 6 130 (68) 574 1 2 111 

189 24 8 137 185 27 7 131 

Section 18. 

1. qu. b. p. 1. qu. b. p. 

(69) 350 1 4 1 (70) 743 1 2 

162 4 7 3 156 3 3 3 



b. 

(71) 510 

323 


p. 

1 

3 


g. 

1 




qt. b. 
1 (72) 621 
3 232 

Section 19. 


p. 


2 


g- 


1 


qt. 



2 


mo. 
(73) 572 

287 


w. 
1 
3 


d. 

1 
3 


h. mo. 
11 (74) 321 
22 132 


w. 

2 

3 


d. 

2 

4 


h. 
10 
15 



d. h. m. sec. d. h. m. sec. 

(75) 530 11 24 13 (76) 732 1 5 15 

187 19 36 23 543 15 13 24 

Section 20. 

cwt. lbs. oz. dr. lbs. oz. dwt. gr. 

(77) 520 37 6 7 (78) 243 1 15 21 

278 65 8 13 87 7 17 23 



oz. 

(79) 567 

178 


dr. 

1 

4 


sc. gr. p. 

1 11 (80) 530 

2 15 341 

Section 21. 


yds. 
3 
6 


ft. 
1 
2 


ins. 
3 
5 


(81) 156 
87 


r. 
1 
3 


p. yds. 1. 
14 13 (82) 357 
28 16 168 


qu. 
1 
4 


b. 
3 
6 


P- 
1 

2 



mo. w. d. h. d. h. m. sec. 

(83) 810 1 11 (84) 834 6 11 14 

576 1 3 17 766 9 34 27 



25 



COMPOUND 
MULTIPLICATION AND DIVISION. 

Sectipn 1. 

Pind the Valui of 

£. 9. d. £, «. d. £. 9. d, 

(1) 45 16 6 X 3 (2) 845 17 7i X 4 (3) 567 18 3* X 6 

Section 2. 

(4) 314 7 8| X 8 (5) 567 10 4f X 9 (6) 36 4 3^ X 3 
(7) 945 6 74 X 7 

Section 3. 

(8) 227 10 11 -r- 4 (9) 419 18 \\\ -f- 5 (10) 394 10 IJ -f 7 
(11)417 9 4^ -*- 6 (12)162 9 9f + 11 

Section 4. 

(13) 186 17 1\ X 12 (14) 304 13 A\ X 14 (15) 506 7 8i X 15 
(16) 304 17 8| X 17 (17)506 17 8} X 16 (18) 8030 5| X 18 

Section 5« 
(19)2,431 10 111 + 17 (20)2,242 11 6+12 (21)106,537 1 6^ + 19 

Section 6. 

(22)8,030 17 Oi X 11 (23)5,067 14 8iXl3 (24)5,067 5 8^X22 
(25) 304 17 8J X 34 (26) 506 7 8^X73 (27) 346 17 9^X97 

Section 7. 
(28) 178,013 12 11 +50 (29) 32,083 1 84 + 37 

(30) 61,885 8 7i + 109 

Section 8. 

(31) 190,333 16 2} + 201 (32) 153,951 6 + 304 

(33) 384,390 4 6^ + 406 

Section 9. 

(34) 3,406 18 8i X 47 (35) 839 10 10^ X 76 
(36) 567 15 74 X 43 (37) S04 6 74 X 109 
(38) 627 3 4^ X 27 (39) 134 G 8 X 31 



26 COMPOUND MtTLTIPLICATION 

Section 10. 

(40) 3^6 1*8 3f -*- 5,067 (41) 30,467 15 7f + 3,456 

(42) 34,678 15 8* -h 1,416 

Section 11. 

(43) ^ 2 6 X 97 (44) 7 1 36 15 X 122 

ydB. ft. ins. 
(45) 5 7 136 X 86 

Section 12. 

(46) 3,467 % 7J + 346 (47) 8,367 16 H H- 437 

£. 8, d. 
(48) 1,001 17 7f -*- 845 

Section 13. 

m. f. p. yds. ™' ^' P- y* 

(49) 2 4 35 2 X 85 (50) 132 1 13 1 X 145 

yds. ft. ins. 
(51) 132 2 11 X 99 

Section 14. 

(52) 834 18 7i + 341 (53) 506 18 3^ -*- 567 

£. s, d. 
(54) 304 19 9f + 146 

Section 15. 

(55) 6,067 18 9 + 345 (56) 5,306 17 7} -«- 506 

t. cwt. qr. lbs. 
(57) 2 15 2 24 + 37 

Section 16. 

t. cwt. or. JB. *. d, 

(58) 2 13 2 X 99 (59) 346 17 8i X U5 

DU. Hm. <w. dr. lbs. oz. dwt. gr. 

(60) 34 14 13 12 X 56 (61) 5 10 12 10 X 123 

lbs. oz. dr. sc. gr. 
(62) 54 7 5 2 13 X 78 

Section 17. 

yds* ft. ins. a. r. p. yds. 

(63) 8 2 7 X 37 (64) 7 2 39 4 X 47 

1 q. t). p. m. w. d. h. 

(65) 8 3 4 3 X 79 (66) 13 3 4 11 X 89 



AND DIVISION, 27 

Section 18. 

t. CMft. qr. lbs. t. owt. qr. Ibe. 

(67) 345 U 2 11 X 74 (68) 567 13 1 27 X 89 

(69) 345 2 39 X 56 

Section 19. 

a. r. p. cyds. eft. c. ins. 

(70) 302 1 24 X 34 (71) 346 24 132 X 37 

cyds. 0. ft. ciDfl. 
(72) 146 14 146 X 28 

Section 20. 

w. d. h. m. w. d. h. m. 

(73) 74 6 13 14 X 97 (74) 132 3 20 54 X 97 

Iba. OK. dwt. gr. 
(75) 133 5 2 12 X 32i 

Section 21. 

lbs. 02. dwt. gr. I. q. b. p. g. 

(76) 142 7 15 21 X 56J (77) 64 3 4 3 1 X 78 

1. q. b. p. g. 
(78) 124 2 5 2 X 17 

Section 22. 

Ibe. oz. dr; Ml gr. lbs. oz. dr. so. gr. 

(79) 132 5 7 2 18 X 331 (80) 12 11 5 1 10 X 45^ 

t. owt. qrs. lbs. 
' (81) 737 14 2 24 X 32 

Section 2a 

a. r. p. cyds. eft. cins. 

(82) 45 3 32 X 147 (83) 132 21 346 X 47 

w. d. b. hl 
(84) 142 1 23 32 X 117 

Section 24. 

Ibl. OS. dwt. gr. 1. q. b. p. g. 

(85) 122 3 17 19 X 74J (86) 104 4 7 1 1 X 65 

Ibe. OE. dr. sc. gr. 
(87) 15 10 6 15 X 78i 

Section 25. 

t. owt. qr. lbs. t. ewt. qr. lbs. 

(88) 234 7 3 14 X 5i (89) 132 5 24 X 7j^ 

t. owt. qr. lbs. 
(90) 345 17 2 3 X 9i 
C 2 
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Section 26. 

£ 9. d. £, 9, d. 

(91) 34 7 6J X 32,} (92) 56 6 Sf X 89i 

£. «. d, 
(93) 154 3 7i X 78i 

Section 27. 

lbs. oz. dwt. gr. lbs. oz. dwt. gr. 

(94) 567 3 32 19 X 7-^ (95) 834 5 14 15 X 8| 

Ibfi. oz. dwt. 0r. 
(96) 432 7 7 8 X 12^ 

Section 28. 

lbs. OSS. dr. m. gr. lbs. oz. dr. se. gr. 

(97) 578 6 5 2 14 X 15f (98) 57 5 6 1 15 X 83| 

lbs. o'/. dr. sc. gr. 
(99) 89 7 1 2 13 X 26^ 

Section 29. 

£. s. d. 

(100) If a man receive 3 10 8|^ per month, how much ought he 

to receive for 23 months ? 

£. 8. d. 

(101) Divide 98,765 10 3f equally amongst 95 men. 

£. 8. d. 

(102) Divide a prize of 4,567 18 7f equally amongst a ship's 

crew of 567 men. 



Section 30. 

£. 8, d, 

(103) If a man receives 6 3 9i for one month, how much will 

432 men receive ? 

£. 8. d. 

(104) The wages of one man are 1 5 6^, find the wages of 149. 

£, 8, d, 

(105) A farmer sold at a fair 243 cows at 11 13 4 each, find 

the amount. 

Section 31. 

£. 8. d, £. 8, d. 

(106) Divide 3,467 15 3^ by 104. (107) Divide 5,678 13 4 by 314. 

£, 8, d. 
(108) A tradesman sold goods at 34 17 8| for 7, find the price 

of 134. 
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Section 32. 

£. «. d. £. «. d. 

(109) 61,733 18 6 4- 132 (110) 52,727 7 G -^ 152 

£. s. d. 
(Ill) 126,869 16 2 •«- 152 

Section 33. 

£. 9. d, £. a, d. 

(112) 98,794 2 4J + 174 (113) 27,841 14 OJ + 202 

(114) 8,379 17 9f -4- 57 

Section 34. 

t. cwt. qr. lbs. ' t. cwt. qr. lbs. 

(115) 738 3 1 25 -t- 13 (116) 2,977 5 3 9 + 19 

t. cwt. qr. Ibe. • 

(117) 3,242 1 20 -t- 37 

Section 35. 

llM. OS. dwt. gr, Ibe. oi. dwt. gr. 

(118) 345 8 5 16 •«- 314 (119) 5,678 3 11 14 -i- 567 

lbs. oz. dwt. gr, 
(120) 345 7 8 9 + 467 

Section 36. 

lbs. OB. dr. 8C. gr. lbs. oz. dr. sc. gr. 

(121) 20,466 9 4 6 -f- 59 (122) 2,379 5 3 2 17 -4- 69 

lbs. oz. dr. sc. gr. 
(123) 30,452 2 3 11 -»• 89 

Section 37. 

m. f. p. yd. m. f. p. yds. 

(124) 2,665 2 31 ^ •«- 58 (125) 4,402 7 36 3 -h 78 

m. f. p. yds. . 

(126) 3,544 7 5 4i + 104 

Section 38. 

a. r. p. yds. a. r. p. yds. 

(127) 536 9 26i •*- 15 (128) 40,089 1 37 18f •*- 78 

a. r. p. yds. 

(129) 27,364 2 21 5 + 87 

Section 39. 

c. yds. c. ft. c. ins. c ydn. c. ft. ins. 

(130) 3,872 26 1272 H- 111 (131) 8,320 23 862 + 146 

c. yds. c. ft. c ins. 
(132) 9,671 25 1,380 -s- 73. 
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Section 40. 

8. yds. 8. ft. 8. in. s. yds. •. ft. 8. in. 

(183) 81,324 4 132 ^ 157 (134) 3ft,S29 3 128 -f- 143 

8. yds. 8. ft. 8. in. 
(135) 59,376 6 121 -r 115 



Section 41. 

d. h. m. 80C. d. h. m. 

(136) 9,030 12 55 15 -f- 133 (137) 8,344 1 46 5 -i- 145 

d. h. m. sec. 

(138) 33,361 15 25 16 -r 106 

^Section 42. . 

1. qn. b. p. 1. qu. b. i». 

(439)16,536 4 2 3^117 (140)22,259 2 7 26-^153 

1. qu. b. p. 
(141) 9,847 4 3 -r 57 

Section 43. 

^. 9, d, 
(142) Diyide 61,733 18 6 equally amongst 132 men. 

<143) Diyide 52,727 7 6 equally amongst 152 men. 

tl44) Divide 126,869 16 2 equally amongst 152 men. 

Section 44. 

£ a, d. 

(145) Divide a pme of 27,841 14 0^ equally amongst 202 men. 

(146) Divide a prize of 98,794 2 4i^ equally amongst 174 men. 

(147) Divide a prize of 3,379 17 9f equally amongst 75 men. 

Section 45. 

£. 9. d. £. », d. 

(148) 3 17 6 X 6 -r 9 (149) 5 13 4 X 4 -r 7 

(160) 16 13 5^ X 5 -^ 8 (151) 15 14 7^ X H -«- 12 

Section 46. 

jp *. d% £, 9, d, 

(152) 13*2 13 4i X 7 ^ 5 (153) 56 14 8f X 3 -r 4 

(154) 83 13 9i X 5 -r 6 (155) 134 10 10^ X 6 -r 7 

Section 47. 
£. s. d, £. 9, d, 

(156)153 3 Six 7-r8 (157)345 6 8J X 9 -f- 11 

(158) 467 5 5f X 11 -=-9 (159) 346 7 7^ X 12 -r 10 



AND DIVISION. 31 

Section 48. 

t. ewt. qr. lbs. 

(160) The weight of 8 iron beams is 5 13 3 15, find the 
weight of 56 such beams. 

lbs. oz. dwt. gr. 

(161) The weight of 15 gold bars is 13 9 13 14, find the 
weight of 135 such bars. 

t. cwt. qr. lbs. 

(162) The weight of 26 beams of timber is 5 7 1 24, find the 
weight of 364 such beams. 

Section 49. 

(163) Divide £23 ISs, Sd, by £3 7«. Sd. (Although the question 

multiply £23 13*. Sd. by £3 7«. Sd, is perfectly absurd, 
still the question divide £23 13«. Sd. by £3 7«. Sd. is 
quite consistent, and only signifies how many times does 
£23 ISs. Sd, contain £3 7s. Sd. Reduce the divisor 
and dividend to the lowest denomination and then divide, 
the result will be the quotient.) 

4^. s, d. £. 8. d. 

(164) 771 8 2i -r 45 7 6i 

(165) 3118 8 lOf -7- 84 5 7| 

(166) 4098 9 3 -r 31 llf 

t. cwt. qr. lbs. t. cwt. qr. lb. 
(167) 33 13 3 6 -7- 3 14 3 13 

t. cwt. qr. lbs. ok. t. cwt. qr. lbs. oz. 
(168) 2406 19 3 22 6 -f- 15 6 2 13 14 





Section 50. 






lbs. oz.dwt8.gr. lbs. oz.dwt8.gr. 
(169) 281 5 6 12 -r 15 7 12 14 






(170) 2045 11 7 -r 14 3 13 17 






a. r. p. a. r. p. 
(171) 1070 3 17 -r 34 2 7 




(172) 


t. c^vt. qr. lbs. oz. t. cwt. qr. lbs. 
14843 13 2 25 2 -f- 121 13 1 15 

Section 51. 

^. 8. d. £. 8, d. 
(173) 5440 16 6 ^ 34 17 6^ 

lbs. oz. dwts. gr. lbs. oz.dwts. gr. 
(174) 1418 8 5 9 -r 16 3 13 15 


oz. 
13 


(175) 


lbs. oz. dr. sc. gr. lbs. oz. dr. sc. 
1958 4 2 I 12 -r 18 9 7 2 

m. f. p. yds. m. f. p. yds. 
(176) 1765 33 4^-7-7 3 33 2 


gr. 
3 
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Section 52. 

8.y. 8.f. 8. in. 8.y. s.f. s. in. 
(177) 1953 1 136 -r 34 7 131 

t. cwt. qr. lbs. oz. dr. t. cwt. qr. lbs. oz. dr. 
(178) 4222 2 3 24 5 6 -r 31 14 3 17 13 14 

lbs. oz.dwt8.gr. lbs. oz.dwt8.gr. 

(179) 22152 3 16 8 ^ 132 7 15 16 

a. r. IK y. a. r. p. y. 

(180) 1952 1 1 29^ -r 34 3 17 27 



TO FIND THE GREATEST COMMON MEASURE. 

One number measures another when it divides it exactly : 
thus, 6 measures 18, because it will divide it exactly. 

When a number measures two or more numbers, it is called a 
common measure of those numbers : thus, G is a common measure 
of 12, 18, 24, &c. 

The greatest number that will measure two or more numbers 
is called the greatest common measure of those numbers : thus, 
2 is a common measure of 12, 18, 24, &c. ; and so is 6, which is 
the greatest. 

Find the greatest Common Measure of the following Numbers. 

Section 1. 

(1) 136, 360 (2) 913, 594 (3) 1445, 1105 (4) 247, 377 

(5) 1003, 1343 (6) 442, 2834. 

Section 2. 

(7) 105, 409 (8) 3706, 918 (9) 507, 819 (10) 5992, 46984 
(11) 27318,44631 (12) 3430, 8526. 

Section 3. 

(13) 741, 3341 (14) 1305, 2805 (15) 2489, 13179 (16) 13689, 21843 

(17) 4158s 4698 (18) 3858, 4710. 

Section 4. 

(19) 3868, 13836 (20) 3969, 5495 (21) 10274, 16929 
(22) 1701, 2367 (23) 4170, 4785 (24) 5770, 5862. 
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Section 5. 

(25) 172975, 504845 (26) 34822, 38594 (27) 747, 873 

(28) 1957,2033 (29) 1624,2440. 

Section 6. 

(30) 140, 196, 268 (31) 135, 153, 171 (32) 147, 161, 203 

(33) 114, 138,234. 

Section 7. 

(34) 199, 377, 637 (35) 1494, 1566, 1782 (36) 265, 385, 495 

(37) 1683, 1287, 1921. 

Section 8. 

(38) 285, 185, 235 (39) 1096, 1272, 1624 (40) 1144, 1496, 1672 

(41) 464, 752, 1680. 



TO FIND THE LEAST COMMON MULTIPLE. 

One number is a multiple of another when it contains it an exact 
number of times : thus 16 is a multiple of 4, as well as 2 and 8. 

When a number contains each of two or more numbers an exact 
number of times, it is a common multiple of those numbers : thus, 
18 being a multiple of each of 3, 9, is a common multiple of 3 and 9. 

The least number that contains each of two or more numbers 
is the least common multiple of those numbers : thus, 24 is the 
common multiple of 2, 4, 8 ; so are 16 and 8 ; but 8 is the least 
common multiple. 

Find the least Common Multiple of the following Numbers, 

Section 1. 

(1) 3, 9, 21 (2) 5, 25, 40 (3) 6, 18, 26 (4) 5, 15, 50 

(6) 9, 8, 4, 27 

Section 2. 

(6) 8, 15, 24 (7) 24, 26, 16 (8) 9, 27, 21 (9) 13, 26, 24 

(10) 9, 22, 36 
3 
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Section 3. 

(11) 2, 8, 24, 48 (12) 16, 22, 28, 11 (13) 15, 20, 18, 24 

(14) 13, 39, 14, 42 

Section 4. 

(15) 12, 14, 18, 20, 22 (16) 13, 16, 17, 19, 34, 57 

(17) 24, 28, 26, 34, 38, 40 

Section 5. 

(18) 8, 10, 12, 18, 24, 36, 48 (19) 24, 26, 30, 34, 38, 42, 50 

(20) 15, 18, 21, 24, 27, 32 

Section 6. 

(21) 16, 20, 26, 39, 45 , (22) 17, 68, 34, 54 

(23) 18, 38, 48, 58, 68 



The solutions of questions such as the following depend on 
the principle of finding the least common multiple of several 
numbers. 

(24) Three travellers, A, B, C, set out together to travel the 
same way reond an island ; A can travel round it in 12 
days, B in 16 days, and C in 18 days. In how many days 
will they all come together again, and how many times 
will they have traveUed round the island ? It is only 
necessary to find the least common multiple of 12, 16, and 
18. 



J 
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MISCELLANEOUS EXAMPLEa 

Section L 

(1) Multiply 4670409 by 31416. 

(2) Divide 3225070309545 by 56789. 

(3) Reduce 467856 pounds to tons. 

t. cwt. qu. lbs. 

(4) Reduce 56 13 3 4 to ounces. 

lbs. oz. dwt. gr. lbs. oz. dwt. gr. 

(5) Find the difference between 146 8 7 16 and 89 10 11 18. 

lbs. oz. dr. 

(6) Multiply 34 3 13 by 29^. 

lbs. oz. dwt. gr. 

(7) Divide 18332 8 8 9 by 17. 

(8) Find the greatest common measure of 22976 and 506368. 

(9) Beduce 19^ miles per hour to feet per second. 

(10) Eeduce 31^ feet per second to miles per hour. 

(11) A body moves at the rate of 34 miles per hour; find its 

velocity. 

Section 2. 

(1) Multiply 3456784 by 8067. 

(2) Divide 368005733615 by 90467. 

(3) Eeduce 346785 farthings to pounds. 

£. 8. d. 

(4) Beduce 578 13 4^ to farthings. 

(5) Find the greatest common measure of 6555 and 12768. 

£, «. d. £. 8. d, 

(6) Find the value of 4678 .13 7i — 59 15 lOf. 

£. 8, d. 

(7) Multiply 3141 13 7i by 14^. 

(8) Divide 33055 19 lOJ by 23^. 

(9) Reduce 32^ miles per hour to feet per second. 

(10) Reduce 5f feet per second to miles per hour. 

(11) A railway train moves at the rate of 52 miles per hour, find 

its velocity. 

Section 3, 

(1) Write the value of 804056070 in words. 

(2) Divide 4976008209 by 8763. 

(3) Reduce 1566669 drams to tons. 

lbs. oz. dwt. gr. 

(4) Reduce 17 10 19 23 to grains. 

t. cwt. qr. oz. dr. 

(5) Find the value of 3 tons — ■ 1 15 2 11 9. 



1 
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lbs. oz.dwt. gr. 

(6) Find the value of 13 5 14 10 X 78. 

(7) Find the greatest common measure of 174 and 714 

(8) Find the least common multiple of 8, 18, 42. 

(9) DiTide £4378 17 7f equally amongst 439 men. 

(10) Keduce 52| miles per hour to feet per second. 

(11) Beduce 2^ feet per second to miles per hour. 

(12) A train moves at the rate of 32| miles per hour, find its 

velocity. 

Section 4. 

(1) Write, in figures, four hundred and ten millions, thirty 

thousand, and ten. 

(2) Multiply 68346 by 507. 

(3) Find the value of 570430 X 93 •«- 31. 

lbs. lbs. OK. dr. sc gr. 

(4) Find the value of 17—13 1 5 2 14. 

(5) Eeduce 132 moidores to farthings. 

(6) Beduce 5310 groats to sixpences. 

m. f. p. yds. ft. in. 

(7) Find the value of 4 3 32 3 2 3 X 164. 

t. cwt. qr. lb. 

(8) 132 beams of iron weigh 5617 11 2 14, find the weight ot 

each beam. 

(9) Find the greatest conmion measure of 581, 1029, 1823. 

(10) Find the least common multiple of 24, 28, 36, 48, 56. 

(11) Reduce 64 j^ miles per hour to feet per second. 

(12) Beduce 4^ feet per second to miles per hour. 

(13) A train moves at the rate of 44} miles per houi;, find its 

velocity. 

Section 5. 

(1) Write in words the value of 3450607541. 

(2) Find the value of 50705006 x 84 •*- 7. 

in. m. f. p. yds. ft. in. 

(3) Find the value of 18 — 3 7 32 2 1 7x7. 

(4) Beduce 172 marks to farthings. 

(5) Beduce 853750 threepenny pieces to half-crowns. 

r. p. yds. 

(6) A landlord requires 2 31 27 of land for each of 65 

tenants, find the whole quantity of land required. 

a. r. p. yds. 

(7) Divide 340 2 19 15 equally amongst 134 parishioners. 

(8) Find the greatest common measure of 582, 3018, 4242. 
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(9) Find the least common multiple of 56, 58, 64, 76, 98, 

(10) Beduce 52^ miles per hour to feet per second. 

(11) Beduce lOf feet per second to miles per hour. 

(12) A train moves at the rate of 55J^ miles per hour, find its 

velocity. 

Section 6. 

(1) Write in figures, two hundred and four millions, one hun* 

dred and four thousand, and forty-nina 

(2) Find the value of 87594504x57678. 

(3) Divide 1525726426 hy 30467. 

(4) Beduce 149618^ square feet to acres. 

L qu. b. p. 

(5) Beduce 132 4 3 3 to gallons. 

a. r. p. yds. a. r. p. yds. 

(6) Find the value of 8 2 32 6 — 4 3 39 7. 

1. qu. b. p. 

(7) Multiply 31 4 5 2 by 473. 

d. h. m. s. 

(8) A year consists of 365 5 48 47, find the length of a week, 

52 of which make a year. 

(9) Find the greatest common measure of 228, 316, 388. 

(10) Find the least common multiple of 84, 88, 98, 104. 

(11) Beduce 9| miles per hour to feet per second. 

(12) Beduce 18^ feet per second to miles per hour. 

(13) A railway train moves at the rate of 32^ miles per hour -, find 

its velocity. 

Section 7. 

(1) Write in words the value of 7040,600,751. 

(2) There are 365 x 24 X60 minutes in one year, how many have 

elapsed since the birth of Christ 1854 years. 

(3) Divide 4286078964 square yards of land equally amongst 

7548 villagers. 

(4) Beduce 2504364 square yards to acres. 

m. w. d. h. m. s. 

(5) Beduce 7 .2 4 13 15 13 to seconds. 

t. cwt. qr. lbs. oz. dr. t. cwt. qr. lbs. oss. dr. 

(6) Find value of (5 17 3 16 13 14—2 19 2 24 15 15)xl7. 

d* h. m. 8. 

(7) A year consists of 365 5 48 47 find the length of 145 yeara. 

a. r. p. a yds. s. ft. 

(8) Divide 132 2 3 14 124 of land equally amongst 462 

villagers. 

(9) Find the greatest common measure of 399, 525, 2547. 
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(10) Four men, A, B, C, D, walking respectively at the rates of 

12, 14, 16, 18 miles per day, start from the same place to 
travel in the same direction round an island 1008 miles in 
circumference, how many times will each travel round the 
island before they are together again? 

(11) Reduce 37^ miles per hour to feet per second. 

(12) Reduce 13| feet per second to miles per hour. 

(13) A ship sails at the rate of 45| miles per hour ; find its 

velocity. 

Section 8. 

(1) Write in fig^ures, six thousand and four millions, seven hun- 

dred and nine thousand, and five. 

(2) Find the value of 667805 x 347 X 73. 

(3) Find the value of 31467004-4-6004x4. 

t. cwt. qr. lbs. oz. dr. 

(4) Beduce 5 3 8 24 13 14 to drams. 

lbs. oz. dwt. gr. 

(5) Keduce 34 6 16 to pounds avoirdupois. 

(6) Beduce 347603 feet to miles. 

r. p. yds. 

(7) One cottage has attached to it 1 34 27, how much land will 

sufBice for 78 cottages ? 

& s d £ s d 

(8) Find the value of (362 7 6^ — 19*8 16 9i) X 216 -f- 8 

a. r. p. yds. 

(9) How many cottages can be bmlt upon 11 2 15 3^ of land, 

r. p. yds. 
each cottage occupying 1 14 17 ? 

(10) Find the greatest common measure of 2814, 833, 3045. 

(11) Find the least common multiple of 32, 44, 56. 

(12) Three men travel round an island in 7, 9, 12 days respect- 

ively, they start together, when will they all meet together 
again ? and how many times wiU each have been round ? 

(13) Beduce 15} miles per hour to feet per second. 

(14) Beduce 19| feet per second to miles per hour. 

(15) A train moves at the rate of 64J^ miles per. hour, find its 

velocity. 

Section 9. 

(1) Write out in words the value of 5090067345. 

(2) Find the value of 34678 X 55 X 32. 

(3) Find the value of 130375188084 -r 3478. 

m. f. p. yds. ft. 

(4) Beduce 4 7 24 3 2 to inches. 

(5) Beduce 45359 grains to lbs. apothecaries weight. 

j^. s, d, £ 8. d. 

(6) Find the value of (135 3 7^ — 99 14 9|) X 8 -J- 9. 
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r. p. sq. yds, 

(7) Find the ralue of (3 18 14) x 147. 

a. r. p. yds. 

(8) There is 1 3 24 17 of land attached to one house, how 

mnch would be required for 54 such houses ? 

t. cwt. qr. lbs. 

(9) The weight of 224 iron beams is 724 16 1 14, required 

the weight of each. 

(10) Find the greatest common measure of 2223, 2337, 4541. 

(11) Find the least common multiple of 56, 88, 94, 108, and 124. 

(12) Heduce 17^ miles per hour to feet per second. 

(13) Heduce 23^ feet per second to miles per hour. 

(14) A train moves at the rate of 52^ miles x>er hour, find its 

velocity. 

Section 10. 

(1) Write in figures the value of two hundred and four millions, 

three thousand and fifty two. 

(2) Find the value of 50647 X 3004 X 307. 

(3) Find the value of 2189485268 -^ 4321. 

(4) Reduce 2782020 minutes to years. 

c.y. eft. cin. 

(5) Beduce 8 17 1048 to cubic inches. 

(6) Heduce 7 lbs. avoirdupois to lbs. troy. 

(7) Find the value of 

t. cwt. lbs. OK. t. cwt. qr. lbs. ok. 

(32 13 24 13 — 18 17 3 27 14) X 7 -r- 8. 

t. cwt. qr. lbs. os. dr. 

(8) A beam of iron weighs 9 13 27 13 14 ; find the 

weight of 342. 

^. s, d, 

(9) Divide 108318 1 6 equally amongst 344 men. 

(10) Fiad the greatest common measure of 747, 1085, 1971. 

(11) Five men travel in the same direction round an island, 

which they can accomplish in 124, 144, 288, 36, and 72 
hours respectively, they all start together, when will they 
be together again ? 

(12) Reduce llf miles per hour to feet per second. 

(13) Reduce 27^ feet per second to miles per hour. 

(14) A train moves at the rate of 30^ miles per hour, find its 

velocity. 

Section 11. 

(1) Write in words the value of 50067000456. 

(2) Find the value of 87694 X 4872 + 406. 

(3) Divide 43983276576 by 86789. 

a. r. p. yds. 

(4) Reduce 3 2 24 30 to square yards. 
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lbs. oz. dwt8.gr< 

(5) Beduce 3 11 5 13 to grains. 

(6) Beduce 3196 gallons to loads. 

1. qrs. b. p. g. 

(7) A> field yields 5 3 6 2 1 per acre, what will 832 acres 

yield ? a. yds. s. ft. a. in. 

(8) Three hiuM^ed and fifty four men will convey 2081 3 72 of 

timber, how much does each man conrey ? 

t. cwt. qr. lbs. 

(9) Each wagon conveys 5 6 1 24 of coals, how many 

t. cwt. 
wagons will convey 298 2 ? 

(10) Find the greatest common measure of 336, 942, 1422. 

(11) Six men travel in the same direction round an island, which 

they accomplish in 8, 11, 22, 16, 32, 33 days respectively ; 
they all start together, find the position of the two last 
when the first four are together, and how many times each 
will go round before they are all together. 

(12) Eeduce 18^ miles per hour to feet per second. 

(13) Beduce 34^ feet per second to miles per hour. 

(14) A train moves at the rate of 34^ miles per hour, find its 

velocity. 

Section 12. 

(1) Write in figures the value of five thousand and four millions, 

one hundred and three thousand, and eighty four. 

(2) Find the value of 87694 X 4872 -f- 406. 

(3) Divide 2027405400 by 40008. 

lbs. oz. dwts. gr. 

(4) Beduce 5 11 13 11 to grains. 

(5) Beduce 5678545 drams to tons. 

lbs. oz. dMrts. gr. 

(6) A bar of gold weighs 31 5 17 13, what is the weight 

of 632 such bars ? 

a. r. p. yds. 

(7) How many men will 638 13 1 of land supply, each 

a. r. p. yds. 
having 3 2 13 17 ? 

reams qr. sh. 

(8) In 125 volumes there are 14485 6 5, how much paper 

does each volume contain ? 

(9) Find the greatest common measure of 776, 3176, 4776. 

(10) Find the least common multiple of 5, 15, 35, 75, 105, 125. 

(11) Beduce 75^ miles per hour to feet per second. 

(12) Beduce 39^ feet per second to miles per hour. 

(13) A train moves at the rate of 36^ miles per hour, find its 

velocity. 
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PBACTIONS. 

A fraction represents a part of a whole, and is expressed by two 
numbers, placed one above the other, as ^, the upper figure is called 
the numerator and the lower the denominator. 

The denominator shows, into how many parts the whole is divided, 
and the numerator shows how many of those part£> are represented by 
the fraction. For instance, the 7 shows that the whole is divided into 
seven equal parts, and the 4 shows that four of those parts are taken ; 
this fraction is called four-sevenths. 

A fraction admits of another interpretation of great importance. 
Thus ^ means that four toholet are divided into seveii equal parts. 

A proper fraction, is one whose numerator is less than the denomi- 
nator, as f^ or ^. 

An improper fraction, is one whose numerator is greater than the 
denominator, as j^ or §. 

A mixed number is represented by a whole number and a fraction, 
as 5^ or 4|. 

Change the following improper fractions to mixed numbers. 

Section 1. 

13 18 15 121 342 321 432 836 567 

(l)-(2)-(3)~ (4)~ (5)_(6)— (7) — (8}— (9) — 

4 5 4 7 12 17 18 24 152 

Section 2. 

345 3146 5167 567 8315 51675 8340 

(10) (11) (12) (13) — (14) (15) (16) 

6 8 9 19 153 321 1567 

Section 3. 

567 1034 5304 863 5067 8037 5671 

(17) -- (18) (19) (20)— (21) (22) (23) 

5 7 9 15 17 142 233 

83670 

(24) 

423 
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Section 4. 

5671 83146 53145 89367 831467 83675 

(25) (26) (27) (28) (29) (30) 

4 11 13 22 35 567 

Section 5. 

5678 8346 4067 56789 80967 80306 

(31) (32) r33) (34) (35) (36) 

12 31 19 156 324 567 

Section 6, 

83409 89504 50767 67043 83467 76843 

(37) (38) (39) (40) (4U (42) 

13 77 99 536 304 931 

Section 1. 

13467 53046 83046 93467 83046 

(43) (44) (45) (46) (47) 

8 43 78 167 513 

3141678 

(48) 

1156. 



Change the following mixed numbert to improper fractions, 

Section 1. 
(1) 5} (2) 8i (3) 9§ (4) 7A (5) 8/, (6) 7« (7) 9^ 

(8) 11^, (9) 12V, 

Section 2. 
(10) 13+? (11)54S (12J8,«^ (13)19|? (14)24^ (15) 18^y 

(16) 27/y (17) 32^ 

Section 3. 
(18) roy\ (19) 224 (20) 34^? (21) ISIJ (22) 136iJ 

(23) 232|f (24) 104^^ 

Section 4. 
(25) 31gV (26) 81Vt (27) 189^^5 (28) SlO-ft (29) 506,17 

(30) 8304^ (31) 516|? 
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M 



Section 5. 
(32) 56i (33) 134^ (34) 867^ (35) lOG^^ 

(37) S0^\ (38) 1326TyV 



(36) 506|i 



Section €. 
(39)104^5 (40)117if (41)136^ (42) 834^,^ (43) 4060 « 



(46) 316^ 



(44) 8610|i^ (4^) 4060^"^ 

Section 7. 
(47) 8130^1 (48) SlGrfff 

(50) 5060J^ (51) 8060,^^^ 



(49) 8130j\|', 



The following is a very important principle in fractions. 

If the namerator and denominator of a fraction be each multiplied 
or each divided by the same number, the fraction is not altered in 
value. 

Reduce the folloming Jractums to their hweet termt. 

Section 1. 
209 



39 102 

(1) — (2) — 
104 119 



(9) 



138 
192 



(16) 



168 
392 



(5) 



228 
15730 



1573 4068 1424 

(4) (5) (6) 

2057 5424 2492 



436 



(10) 



327 



1216 

(7) (8) 

28314 2736 

Section 2. 

4045 18624 
(11) (12) 



3236 



21728 



(13) 



35441 
45567 



(14) 



65871 
55737 



(15) 



6617 
9671 



(17) 



7254 



Section 3. 
3454 



4030 



(18) 



5338 



(19) 



5663 
15371 



(20) 



3192 
12236 



4336 2721 
(21) (22) 



8130 



15419 
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Section 4. 



6656 




4256 79560 4152 


4864 


(23) 


(24] 


\ fi*%'\ /''>fi^ . 


(27) 


1 \^£D) {^^l}) 


7168 




4788 84864 4498 

18144 8772 

(28) (29) 

19845 10836 

Section 5. 


4256 


4560 




10146 25355 5130 


1548 


(30) 


(31) 


/-^ON /OON 


(34) 


K*>^) \*'^J 


5776 




12282 86207 5814 

10684 20668 
(35) (36) 


14448 



144234 180845 



ADDITION AND SUBTRACTION OF FRACTIONS. 

In the addition and substraction of fractionsi tl^ two following 
principles cannot be too strongly impressed on the attention of the 
stndent. 

Ist. Before fractious c^n be added* or subtracted, their denomi- 
nators must be made alike. 

2Qd. The denominators of fractions are made alike by multiplying 
the numerator and denominator by the same number. 

Find the values of thejbllotoinff/ractiona. 

Section 1. 
(1) is+ I (2) T + I (3) fi + 1 (4) 2 + 3| 



% 



(5) 16 ■♦• 15 (^) ia + 13 



Section 2.. 



(7) f + 7 (8) I + i (9)1 + il (10) ~ + i 
(U) ,^ + ? (12) ^ + 4 
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Section 3. 
(13) I - I (14) ^ - i (15) ^ - I (16) 5- _ I 

(")S-lT 08)lt-« 

Section 4. 

(19) k-h (20) 5j + ^ (21) S - 98 (22) W - M 

(23) 37 — Y (^^) lOi 106 

Section 5. 
(25) -jj + Y (26) 81 — 4^ (27) 4 — 5 C^H) 9 « 

(29) f + f (30) ^ - I 

Section 6. 
00 IB 74 12 1 

(SO S - Sr (32) ■? - Si (33) » - is (3*) ia + « 

Q a 10 4 

(35) £5 + 125 (3^) 84 "" 5m 



Section 7. 

n 1 1 1 , 8^ 34 _4 

(37) i + 15 — ^ + 6i^ (^^) 4i + T — .3 

« 1 1 ft ^ 1 

(39) £4 — 51 + S ^^^^ b — 2i "^^ 66 

(41) i^ - ^ + 7'2 + 444 (42) -8-24 + 85 + 40 



•Section 8. 

^ S 2 1 6 1 .... 1 1 L i. J. 

(4^) li— 83 + 66 — 22 + '4 (4*) "5+15-"46"~18 + 

8^711 . -. «1 - ^1 

(«) 5-w + i2 + 8b-si4 (46) 34- + 5 7 

(47) 3-4 - 1^ (48) 74 + ^-13 



8 
86 
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SeetioiiQ. 
(49)2^ + 3i5-j +^ (50)5- + ad-75 +ii-» 

•>U 16 + 80 ■*■ 10 "" 2 •*■ -^F "" ^4 

(52) 6''*"l2""ai'~i2'*"^2 

^..•v 6 8 6 6 ,_^- • 1 2 1 

(53) r + 2i + 35 + Tii (^^) ?1 + » + 3" -^ 27 



Section 10. 

/^tx ?- i? -I /fifiN -* -1 _i_ i -L 

(^OOJ 5 — 45 "** 16 ^^"-^ 13 38 T" 5 25 

/t'TN -i ^ 1 L /RON L i J_ ^ 

(57) 15 — 45 ♦ 24 "*• 6 ^^°^ 6 "" 15 "*■ 10 "~ 30 

,r«x 5 111 .^„ „1 -1 1^ 

(59) 9-^7 + 8- - l2 (^) 23- -^35 - 2j 



Sectioii II. 
(61) 4|- - af- + 5 ^ (62) 8|- — 2 -^ + 5 ^ 

(63)3l|-16^ + 3^- -2iJo 

(64) 24 I - 13 ^ + 15^ - ^ 

(65) 3|- - 2J- + 3^ - 2I- + 5^ - 2 ~ 

(66) 3|- of 2|- + 7\ of 3g- 



Sectum 12. 
(67) 2^ of 3r9 + 2^1 of 3g (68) 5^g ofl5 - 3^ of 85 

(69) isf- of 2I - 3i-of 2iV (70) 7^ - 3|- + 4^- 35^ 

(71) 72- of Z\ - 2!- of l] (72) I + fe + ^ 
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Section 13. 

2I sL 2L 3L 

(73) 4 + ♦ -4 1 (74) A + 4. + 2 

2^ 2- 

(») Ji + S + 5 (76) 4 + 4. + 1 

(7?) r + r - T* + ff (78) 2ji - 4 + 34 + 4 









Section 14. 






(79) 5| 


^S 


*«J- 




3^- 

(80) 4 


— 


6l * 


88- 
(81)4 

2r 


5L 
5 


-^- 


.2 


(82) \ 


— 


5L 

"5 


(83)4 


4 
^- i - 


11 




(84) 1 + 


2 

16 


s 

+ 4 



Seetion 15. 

2 3 31 2r 3L 

(85) -? + -^ + 1 (86) -- + f + 2 

31- 5^ ^ 5^ 

4 8 16 « 

3L 2i 

(«7) H + il + ii (88) f- +4+1 

^8 ^2 

IJ^li ^—.-+1 

(89) ^^7\^ ' ; (90) \ \ \« 

546 886 



48 



MULTIPLICATION AND DIVISION OF FRACTIONS. 



Section 



1. 

(0 rj X 5 (2) ^ X 6 (3) 7 X i« 

U 4 6 /Kx J 1'* 2? 1 

(4) 12 X 18 X C^) 7 X 2Q X 2jj X -g 

8 27 8 rn\ .^ ^ A ^ /o\ ® 28 S 



(") tt X g4 X ig C7; 10 X 15 X ai^ C8; 14 X 24 X -g 

13 17 102 . . •! w ^ ± /'ii\ ^ 1** 
W 14 X 39 X 5^ QIO; 8 X 45 X 14 C»U 10 X gy 

,,«N 1111 
ri2^ -^ X ^ X IT X Tr 



S 
X 4 



, . i _L JL i 

(.12) 2 X j{ X 3 X a" 



Section 2. 

(13) 5 — 10 (I*) 6 ~ 15 (15) y -T" ^ (16) ^ -r ^^ 

(17) ;,^^ (18) l-rJJ (19) i^4H-| (20) f -=- J 

(21) I -r J (22) J ~f, (23) 6 -r ^ (24) 13 -r fj 



2.; 5, 



Section 3. 

(25) ~^i X ^ (26) l| -^ 4 (27) 8^ ^ 16-J 

(28) i X J -r^^ (29) (2^ "T 3^ ) X 4^ (30) 7 ^ | X ^' 

Section 4. 

/«ix « -:- ol X - r32^ " X - — ^ r33^ ?! .^ ^ X ^ 

(di; y •'^4 7 ^'*^>' 10 88 • 56 ^'^'^^ 88 * 99 » 

(34) 4 Of ^ Of I (35) 25 Of 3| Of l| (36) f of ^ of 5^ 



Section 5. 

(3') 3'^a^4^tf -14 V^®-^ 6'^9'^88'^14* 7 

^QO^ « V 2S y ^2 ^ ffl ^.ftx IS X § -t. 1 X ^ X * 

C'*»; u ^ 16 '^ 56 • WW V*"'' 17 '^ 4 • 16 '^ 80 '^ l6 

(41) 2I X 3} X 2^ X 3^ (42) f Of ^ of ^ Of '^' 



Q*^; 9 • 13 ^ 7 -14 



rAn\ i. -i. ?? 4. 18 ^ 86 
y^^^ 15 • 45 19 • 7*^ 
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Section 6. 

V**; 14 • 28 '^ 2 ii '^ 21 



30 



17 



^A^\ 37 _^ 111 ^ 84 . 588 3 ,^^. / 3 1 \ 5 
(47) 55 ^ 275 * ^ "^465" 7 (48)(^ 4 " 4 ^ "^ 8 - 



68 
2 

I 

6 



Section 7. 



(49) 



3i-2i 
^ 5 



_1_ 
20 



14| - 12l 
(SI) -1—. * X 107 



14+ I2I 



l + i+l 



1-1 + 1 



37 



13 



6 



(52)|X^X2|-X|X± 
4 



15 



(53)6 Of^of Tlof3of^ 



9 



27 



15 



17 



3| + 62" 2^ 

(54) -| 1 -T- -i 

^|+2l 3| 



Section 8. 




5I 2- 2I 2I 

^^^^ ll 1 "^ 3I 3I 
4 8 4 4 




5 5 3 


18-5. -_ 17? 3I 
.... 16 8 ^112 "^2 

(^7> ol 2» 80 ol 
^6 ^6 h 


(58) 


4 3^5^6.3 
4^3 5^6 ^8 


rKQ\ _ /cm 


3|- 


-^ + 2^- li + 2 



4 



,1 «1 

I4 + 2i2 



6ro-5^.+ 35-21+ l|-l| 



'12 



'24 



Section 9. 



(61) ^ ■*■ «i X - 



»-i 



21 



(62) 



61.— 1 i + ll 77 §1 
2 * 3 ^ S 



CM) FBACTIOirS. 

Section 10. 



(63) 



3r8*2l-li + 2|-l^+4 



15*54-34 + 4 + 2^+14 






(65) 



Section 11. 
1 8 1.1 1.1 

i|,i|_i|,4_4 + 2i 

|ofl| 1^^0f2| 

(66) ^i V X "1 1 

ll of 2i 3I of ll 

Section 12. 

(67) -1 T of -1 — r 

(68) -3 1 ■*■ -T— — T 

6-+ 4g-8 2- Of I5 

Section 13. 

5^of3| ej-ofsi ^ 2|+3i-4 

(69) :i-— r ^ 7-7^-^^23 (70) 1 i_ , 

7- of 4g 7« of 3j 1^ + 3g — 2- 



24 



Section 14. 

^5 ~" 2f5 + I30 ^2 18 

^'^^ ,L 2 1 '^ 4I ^ 37 

3|of| 4 Of 2^^ ^^ 

(72) 1 1 — 4 „ 1 I6S 

54 ^^2 ^^g^^^^^S 
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Section 15. 



2s 4t 



(")Ti~;r+''l i^*^ l-l + 4-4s + ' 



H H 



Section 16. 
(75) fi. — il +2l — ll (76)1 + 1 + 1 + 1 4. 1 



3i 



H 



Section 17. 

(") J- + 1 - n 

6 7 9 

(78) Which is the greatest of = 5 ; 75 ; ^^^ how much is the 

sum of the first and last greater than the middle one ? 

(79) 'IZA X 'f-1 (80) 4^3" x|-4-^ 7 



EXAMPLES ON DIFFERENT UNITS OF MEASURE. 

Examples. 

Section 1. 

(1) Find the ralue of ^ of £l. 

(2) Find the ralue of ^ of 15 shillings. 

(3) Find the value of ^ of 13* 4d. 

(4) Find the value of ^ of £2 13«. 4d, 

(5) Find the value of { of | of ^ of 15s. 

(6) Find the value of | of ^ of -fa. of a guinea. 

Section 2. 

(7) What part of a pound is f of a shilling ? 

(8) What part of a pound is ^ of a penny ? 

(9) What part of a guinea is £| ? 

(10) What part of a guinea is £^ ? 

(11) What part of 30 shillings is | of a guinea ? 

(12) Wliat part of 35 shillings is ^ of 24 shillings ? 
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Section 3. 

(13) Find the value of ^ of £100. 

(14) Find the value of | of | of -fty of ^ of £100 19a 9d. 
(16) Fmd the value of J^ of J of f of 18 shillings. 

(16) Find the value of 2^ of 3i of £6. 

(17) Find the value of rf of— of £1 Ss. ed, 

(18) Find the value of f of li of ^ of 31*. 6rf. 

Section 4. 

(19) What part of a pound is 3«. 6</. ? 

(20) Beduce 8«. 7^d. to the fraction of a pound. 

(21) What part of a guinea is ISs. 6d, ? 

(22) Reduce 7\d. to the fraction of 25 shillings. 

(23) What part of 18s. is f of a guinea ? 

(24) Beduce -^ of a crown to the fraction of 10s. 

Section 5. 

(25) Find the value of f of a ton. 

(26) Find the value of -^ of ^ of ^^ of 1 cwt. 

(27) Find the value of f f of ^ of 1 ton 17 cwt. 15 lbs. 

(28) Find the value of 3 J tons. 

(29) Fmd the value of £6 -^ 

(30) Fhid the value of 3 ^\- cwt 

Section 6. 

(31) What part of a ton is 6i lbs. ? 

(32) Beduce ^^ of a cwt. to the fraction of a ton. 

(33) What part of a cwt. is ^ of a lb. ? 

2010 

(34) Beduce -g»- of an oz. to the fraction of a cwt. 

(35) What part of a ton is 4 cwt. 3 qr. 5 lbs. 6 oz. ? 

(36) Beduce 3 qr. 12 lbs. 15 oz. to the fraction of a cwt. 

Section 7. 

(37) Find the value of S\^ miles. 

13 

(38) Find the value of 17ii5 furlongs. 

(39) Findthevalueof f offoffof 8m.6f. 113 yds. 

(40) Find the value of 8^ yds. -J- 3j|^ — 4f inches. 
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Section 8. 

m. f. yds. 

(41) Find the value of 9^ + 4J — 2^ 

yds. ft. in. 

(42) Find the value of 17^ + 3^ + 4. 

(43) What part of a pound is 8 shilings ? 

(44) What part of a pound is 7 shillings ? 

Section 9. 

(45) What part of a mile is | of a furlong ? 

(46) Beduce -^ of a yard to the fraction of a furlong. 

(47) What part of 12^ miles is 18| furlongs ? 

(48) Beduce 1100 yards to the fraction of 2f fiirlongs. 

(49) What part of 84. yards is 2^ feet ? 

(50) Beduce 3^ in. to the fraction of 6^ feet. 

Section 10. 

« 

(51) Find the value of -^^ of an acre. 

(52) Find the value of ^ of 2 a. 1 r. 

(53) Find the value of ^ of ^ of 4 acres. 

(54) Find the value of 7-j^ acres. 

Section U. 

a. r, p. 

(55) Find the value of 2^ + 2} •— 5| 

r. p. p. 

(56) Find the value of l^ + 3| — 29f 

Section 12. 

(57) What part of an acre is 5f poles ? 

(58) Beduce 16 perches to the fraction of 3 roods. 

(59) What part of 18J p- is 28i yards ? 

(60) Beduce 105^ p. to the fraction of 20-^ acres. 

(61) What part of an acre is 3| perches ? 

(62) Beduce Id, to the fraction of a guinea. 

Section 13. 

(63) Find the value of }} of a cubic yard. 

(64) Find the value of | of | of |} of 3i cubic yards. 

(65) Find the value of | of j| of U cubic feet + f a 

(66) Find the value of i of jj of 3 cubic yards. 
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Section 14. 

(67) Find the value of | of 4^ of 1 ft. + ^of 1 cubic yard. 

(68) Find the value of 2 J cubic yards + 3^ cubic feet. 

Section 15. 

(69) What part of a cubic yard is 4^ cubic feet ? 

(70) Beduoe 2^ cubic feet to the fraction of 2^ cubic yards. 

(71) What part of ^| cubic feet is 6^ cubic inches ? 

(72) Reduce 4^ m. to the fraction of ^ cubic feet 

(73) What part of l/y cubic yards is 8i cubic feet ? 

(74) Seduce 87U cubic m. to the fraction of j^ cubic yds. 

Section 16.— <Troy Weight.) 

(75) Fmd the value of ^ of H of a pound. 

(76) Find the value of J of f of 3 lbs. + 4J ozs. 

(77) Find the value of 3i lbs. + 54 oz. + 6-^ dwts. — - 15 gi 

(78) Find the value of S^lbs. + ^\ "" ^\ of 2 ounces. 

4J — li 

Section 17. 

(79) Find the value of ^* "" l^ of 1 lb. + -|i of 2 lbs. 

3^ — 2^ 3f 

(80) Find the value of ^t "^ ^^ of 3 oz. + iLjZL?* of 3 lbs. 

Section 18.— (Troy Weight.) 

(81) What part of a pound is 3} dwts. ? 

(82) Beduce 8^ grains to the fraction of f ^ oz. 

(83) What part of IJ pound is 4 ^ oz. ? 

(84) Beduce 18| dwts. to the fraction of 1 J lb. 

Section 19. 

(85) What part of ^8^ lb. is 8f grains ? 

(86) Reduce 7fy dwts. to the fraction of -^^ lb. 

(87) What part of a pound is 1 oz. 1 dwt. 19^ grs. ? 

(88) Reduce 1 oz. 17 dwts. 21^ grs. to the fraction of a pound 
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Section 20. 

(89) Find the value of 6^ years. 

(90) Find the value of 3 J years + 2 J years. 

(91) Find the value of 4^ days + ^^^ days. 

(92) Find the value of ^ of | of f of ^^ of 3 years. 

Section 21. 

(93) Find the value of 2|^| months — 14 weeks + 5^^ days. 

(94) Find the value of 5^ years + 3^ months. 

Section 22. 

(95) What part of a year is 7i weeks ? 

(96) Reduce 19^ weeks to the fraction of 29 years. 
(99) What part of 17 months is 2f weeks ? 

(100) What part of 31 weeks is 3$ days ? 

(101) Reduce 3 wks. 3 dys. 6 hrs. 24 m. to the fraction of 1 year. 

(102) What part of 3^ years is 8 weeks 4 days 16 hours ? 

Section 23. 

(103) Find the value of {^ lbs. troy -\- f lbs. avoir. 

(104) Find the value of | tons — 3^ cwts. + 4f lbs. 

(105) Find the value of 3 J lbs. troy — 1/^ lbs. avoir. 

(106) Find the value of g mile — 2^ furlongs. 

Section 24. 

(107) What part of a load is 2^ gallons ? 

(108) Reduce 5^ bushels to the fraction of 3| loads. 

(109) Reduce If pecks to the fraction of 3i quarts. 

(110) Reduce 6| pecks to the fraction of 1^^ quarts. 

(111) What part of 3J loads is 1 qr. b. p. 1 q. ? 

(112) Reduce 3 qr. Ob. 1 p. If qr. to the fraction of 5i loads. 

Section 25. 

(113) Find the value of ft^^ff ^^ 4^ of 17/. 6*. Bd. 

^ — H H 

(114) Find the value of l\ + ^t of -I- of 18«. 9d. 
^ ^ 8i — 4i § 
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Section 26. 

(115) Find the value of 4 of A of 3 tons. 

(116) Find the value of A + ^i "7 ^^ of 5 4 tons. 

Section 27. 

(117) What part of £1 is 3«. 9d, S^f. ? 

(118) Reduce 1 yard 1 foot 6 ins. to the fraction of 5^ yards. 

Section 28. 

(119) What part of 3i guineas is 3«. 4frf. ? 

(120) Reduce 128, 4d, 3^/. to the fraction of 3^ guineas. 

Section 29. 

(121) Find the value of ^t "" ^^ of 1- of 3 miles. 

(122) Find the value of ^ of ^ of 1% of 3 m. 5 f. 

Section 30. 

(123) What part of £3J is 17«. 5JfJdf. ? 

(124) Reduce 1/. 7«. Id. to the fraction of £2^ 

(125) What part of a guinea is 14s. ? 

(126) What part of £1 is 2s. 6rf. ? 

Section 31. 

(127) Find the value of ^ of ^ of ^ of 3/. 4s. 6rf. ? 

(128) Find the value of £f + f of 5s. — 8irf. 

(129) What part of £l is 8d, ? 

(130) Reduce 6</. to the fraction of a guinea. 

(131) What part of 10s. is 3s. 4d. ? 

(132) Reduce id, to the fraction of a shilling. 

Section 32. 

(133) Find the value of l\ +.^t o^ -^ of 15s. 

31 — 2i 4J 

(134) Find the value of ^t T ^t of -2L of 1 acre 2 rooda. 

3i + 2^ 2^ 

(135) What part of 17s. is 8irf. ? 

(136) What part of 3/. 12s. is 9s. ? 

(137) Reduce 2§ feet to the fraction of a furlong. 
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Section 33. 

(138) Find the value of -^ of -^i- of 2 acres. 
"^ 3i 2i 

(139) Find the value of j (J + i) — (^ — i) J of 5 a. 3 r. 26 p. 

(140) What part of a yard is 2| inches ? 

(141) What part of 2 J yards is 7^ inches ? 

Section 34. 

(142) Find the value of (i + ^ + i) of a cubic yard, 

(143) Find the value of (J — ^'y + ^) of J4 of 3 cubic yards. 

Section 35. 

(144) Find the value of (i — J) (J — ^) of 3 lbs. 

(145) Find the value of ^t "*" ^t "t- -^ of ej lbs. 
^ 3i — 2i • 4J ' 

Section 36. 

(146) Find the value of ^^ ]^ ^^ x -^ of 1 year. 

(147) Find the value of (J + |) (^ + ^) of a month. 

Section 37. 

(148) Find the value of f t-TlUli + 2 J of -?|- of 15*. 

(149) Find the value of ^ ~ 1 x -^— + _?i- of a guinea. 

Section 38. 

(150) What part of a foot is 4i inches ? 

(151) What part of a yard is 2| feet ? 

(152) What part of 3 J yards is 1 foot 4 inches ? 

(153) Heduce 3^ inches to the fraction of 2f yards. 

(154) Find the value of -^^ of ^ of J of 2i guineas. 

(155) Heduce 15*. 6ld, to the fraction of a guinea and a half. 

(156) Find the value of i of -^^ of 4.3 of 3J tons. 
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DECIMAL FRACTIONS, 

A decimal fraction is a fraction whose denominator is either 
10, 100, 1000, 10000, &c. 

The denominator of a decimal fraction is cancelled, and a ftill 
stop placed before the numerator to distinguish it tmm a whole 
number, thus, -^(f, ^^jf are written .34 ; .456. 

Change tite feUowing Vulgar Fractions into Decimals, 

Section 1. 
(I) « (2) A (3) in W 2* (5) 15* (6) 17A 

(7) A (8)t^ (9) 1* (10)-|J (ll)-*t (12)|.y, 

Section 2. 

<13) 18f (14) 124U (15) 104A (16) 98J (17) 33^ 

(18) 22i^. 

Change tJte following Decimal Fractions into Vulgar Fractions. 

<19) -145 (20) -145 (21)6-125 (22)9*415 (23)10-156 

(24) 12-725 (25) '15 (26) 1-75 (27) 3-85 

(28) 1-725 (2^9) '006 (30) '0012. 

Change the following Vulgar Fractions into Decimals, 

Section 4. 

(31) i- (32) _*±. (33) -i*- (34) 1^ (3 jf±^* 

Section 5. 
(37) 1- (38) -*+-*- X -?|- (39) ±±± X -^ 

(40) 4^ (41) ±^^ X I + «. 
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8eetum6. 

(42) JL (43) ^^^^ X -|i- (44) » ^ » - li 

; 

(45) (i - i) -r 4 X ^* 
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ADDITION AND SUBTRACTION OF DECDiALS. 

Section 1. 

(1) Add together 3*145, 2'046, • 1567, 45 • 604, and -0054. 

(2) From 4*4567 take -0059678. 

(3) Add together 4*6789, '043567, 9 04, and 345*06. 

(4) From 134*04 take 39*05678. 

(5) Add together 2*6785,39*0467, * 00046, and 11*11057. 

(6) From 894* take 72* 0667. 

Section 2. 

Find the value of 

(7) *0467 + 59*678 — 2*345 — - 1*00467 + 2*3067. 

(8) -5067 — '00597 -— * 34567 + 5*6789 — 2*59684. 

(9) 164 •!• '64 — 26*345 — *0467 •*• 2*599 — 3*67894. 

Section 3. 

Find the value of 

(10) 3*666 — 2*467 — *2467 + '02467 —•002467 

(11) 594*46 — -99446 + 3*456 — 1*654 + *00567 

(12) 67-412 — 2-378 + -2367 — '0359 + 9467 



MULTIPLICATION AND DIVISION OF DECIMALS. 

Section 1. 

Multiply Multiply 

(1) 32*47by 22*26 (2) 104*324 by 104*32 

(3) 33*405 by -045 (4) 18-1416 by '0033 

(5) 15-1614by 34*56 (6) 19*1415 by -506 
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Section 2. 
Divide Divide 

(7) -0099 by -22 (8) -4704 by 84 

(9) -018512 by 52 (10) .00206752 by 1 -42 

(11) 1779-56 by 34 (12) -022494 by -652 

Section 3. 
Divide ' Divide 

(13) 59 -13637 by 1041 -5 (14) 331*8175 by 14-15 

(15) -0182007 by '0321 (16) -7609444 by -1532 

(17) 1328-8122 by 3-1414 (18) 1*0226816 by -0436 

Section 4. 
Divide Divide 

(19) -203840148 by *03426 (20) -012474 by 2*2 

(21) 3*14by*05 (22) 1*467 by '345 

(23) -01345 by -000398 (24) 8 by -0016 

Section 5. 
Divide Divide 

(25) 28 by -00007 (26) 36 by * 00012 

(27) 112 by *0000336 (28) -54 by 125*42 

(29) 1 • 32 by 83 * 45 (30) - 0047 by * 000067 

Section 6. 
Divide Divide 

(31) -356 by -0054 (32) * 080578852 by '02342 

(33) *0013197415 by -03245 (34) * 0137935 by 245 

(35) Find the value of »? + i - '^^^^ 
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.23 ' 16 -42 

19*6578 _ -02211 _ 068 
-1467 * 00067 -002 

Section 7. 



(37) Kndthe value of I^f??? + •'*'^^ ^^l^e 



(38) Find the value of 



345 

00053352 
-0342 



(39) Find the value of ll?5|* — ,_ 

^ -^ -189 -834 -057 



•032 


*0034 


-01888 


, -20412 
"^ -36 


-32 


•072558 


•050901 



(40) Find the value of 

(41) Find the value of 
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Section 8. 
22498 '193052 '02416736 



•007 034 43-156 

016821 '34545 '000003108 



003 9-87 0074 



(42) Find the value Of 1^155?? + 1^^^-? - '^^^^^ 

•345 ^ '032 -0034 



Section 9. 

(43) Find the value Of I^???? + '^1^ ~ 1^5?^ 
^ -934 ^ -18 '059 

(44) Find the value of '^^^^^2 _ -31104 _ -005593768 

•324 34-56 8-3504 



Section 10. 

(45) Find the value Of 2J^ _ '^5551 _ 13-0884 

-59 5-678 8-39 

(46) Find the value Of '^^^^^^ - '^^^^^ - '^^Q^^l 

•037 9-87 13-457 

(47) Find the value of 1119^ - '-????? - l^SSTS _-3616704 

-834 -945 83-4 8 '372 



EXAMPLES ON DIFFERENT UNITS OF MEASURE IN 

DECIMALS. 

Section 1. 

(1) Find the value of £-645. 

(2) Find the value of £-8456. 

(3) Find the value of £l'549. 

(4) Find the value of £8 •5436. 

(5) Find the value of 3^456 guineas. 

(6) Find the value of 4-678 crowns. 

(7) Find the value of -3456 half cronms. 
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8ectioii:2. 

(8) Find the value of} of 1-345 £.' 

(9) Find the ralue of f of 2* 125 £. 

(10) Find the value of } of 3.125 guineas. 

(11) Find the value of ^ of 4*267 crowof. 

(12) Find the value of ^ of 8*196 half-crowns. 

(13) Find the value of | of 9-125 guineas. 

Section 3. 

(14) Reduce 5«. 3d to the decimal of a pound. 

(15) Reduce 5s. 9d. to the decimal of a guinea. 

(16) Reduce 148. T^d. to the decimal of 24«. 

(17) Reduce 13s. 4^ to the decimal of a pound. 

(18) Reduce 68. T^d. to the decimal of lOs. 

(19) Reduce £1 4«. 5}dL to the decimal of a pound. 

(20) Reduce £3 5s, d^d, to the decimal of a guinea 

(21) Reduce § of 3«. 4dL to the decimal of a pound. 

Section 4, 

(22) Reduce ^ of a pound to the decimal of a guinea. 
(28) Reduce } of a pound to the decimal of £1 4«. 

(24) Reduce £4 7s, S^d, to the decimal of a pound. 

(25) Reduce 9fd, to the decimal of a shilHng and a £. 

(26) lieduce 4id. to the decimal of 3s. A^d. 

(27) Reduce 1«. Bid. to the decimal of £3 4«. 7K 
(2|i) Reduce £4 7s. Sl^d. to the decimal of £5. 

Section 5. 

(29) Find the vahxe of -384 tons. 

(30) Find the value of 1 '456 tons. 

(31) Find the value of -156 cwt. 

(32) Find the value of 1-678 of 3 tons. 

(33) Find the value of 5*64 of half cwt. 

(34) Find the value of 1 * 136 of 32 lbs. 

(35) Find the value of 5 7684 lbs. 

Section 6. 

(36) Reduce 16 cwt. to the decimal of a ton. 

(37) Reduce 16 cwt. 86 lbs. to the decimal of a ton. 

(38) Reduce 1 1. 5 cwt. 3^.20 lb. 12 oz. 8 d. to the decimal of a ton. 

(39) Reduce 3 lbs. 12 oz. 8^ dr. to the decimal of a cwt. 

(40) Reduce 5 lbs. 10 oz. 4f dr. to the decimal of a lb. 
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Section 7. 

(41) Find the value of I -345 miles. 

(42) Find the value of 5*645 yards. 

(43) Find the vahie of } of 1*456 feet. 

(44) Find the value of 2* 146 of 24 feet 

(45) Find the value of 12*675 furioDgs. 

(46) Find the value of 7*845 feet. 

Section 8. 

(47) Beduce 6^ furlongs to the decimal of a mile. 

(48) Beduce 1 mile 5 ftir. 100 yards to the dedmal of a mile. 

(49) Reduce 5 yards 2 ft. 11 inches to the decimal of a yard. 

(50) Beduce 2 ft. 6} in. to the decimal of a foot and yard. 

(51) Beduce 1 mile ftur. 56 yds. 2 ft. 10 in. to the decimal of a 
mile. 

(52) Beduce 3 yd. 1 ft. 6) in. to the decimal of 4 yd. 2 ft 4 in. 

Section 9. 

(53) Find the value of '3456 acres. 

(54) Find the value of 1*456 acres. 

(55) Find the value of 4*345 acres. 

(56) Find the value of f of 1 *456 roods. 

(57) find the value of | of 1-046 acres. 

(58) Find the value of * 01467 acres. 

Section 10. 

(59) Beduce 5^ poles to the decimal of an acre. 

(60) Beduce 8 poles 15 yards to the dedmal of an acre. 

(61) Beduce 5 acres 2 roods 35 poles 15 yards to the decimal of 
an acre. 

(62) Bednoe 6| pc^es to the decimal of a rood. 

(63) Beduce 3 acres 2^ roods to the decimal of 3 acres. 

(64) Beduce 5 acres 1 rood 26 poles to the decimal of 5 acres 2 
roods. 

Section 11. 

(65) Find the value of 6* 145 cubic yards. 

(66) Find the value of 3* 104 cubic yards. 

(67) Find the value of 1*046 of Z\ cubic yards. 

(68) Find the value of 2^ of 3* 189 cubic feet 

(69) Find the value of 064585 cubic yards. 

(70) Find the value of f of 056785 cubic feet. 
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Section 12. 

(71) Reduce 3^ feet to the decimal of a cubic yard. 

(72) Reduce 1 foot 36 inches to the decimal of a cubic yard. 

(73) Reduce 1 yard 8 feet 50 in. to the decimal of a cubic yard. 

(74) Reduce 3 yd. 7 ft. 54 in. to the decimal of 3 yd. 4 ft. 

(75) Reduce 4 yd. 7 ft. 8 in. to the decimal of 3^ yds. 

(76) Reduce 3 feet 132 inches to the decimal of 4*27 yards. 



Section 13.— (Troy Weight.) 

(77) Reduce 16 dwts. to the decimal of 1 oz. 

(78) Reduce 16^ dwts. to the decimal of 1 lb. 

(79) Reduce 20^ grs. to the decimal of 10^ lbs. 

(80) Reduce 2 lbs. 4 oz. to the decimal of 4^ lbs. 

(81) Reduce 1 lb. 3 oz. 4 dwts. 14^ grs. to the decimal of 5} lbs. 

(82) Reduce 1 lb. 4 oz. 7dwts. 6^ grs. to the decimal of 3f lbs. 



Section 14. 

(83) Find the value of '346 lbs. 

(84) Find the value of 1*678 lbs. 

(85) Find the value of i (3-146) lbs. 

(86) Find the value of 1 - 567 of 2^ oz. 

(87) Find the value of ^^- of U lbs. 

(88) Find the value of -lUL of 3* oz. " 
^ "^ -0056 ^ 

(89) Frndthevalueoffof l-671bs. +;jof •678oz. + Jof l-3dwt. 



Section 15. 

(90) Reduce 3 weeks 4 days to the decimal of a year. 

(91) Reduce 4^ weeks to the decimal of 2^ years. 

(92) Reduce 4 days 20 hours 2 minutes to the decimal of a month. 

(93) Reduce 2 h. 13 m. 14 sees, to the decimal of 3J months. 

(94) Reduce 4 m. 1 J w. to the decimal of 1 y, 2 m. 3 w. 

(95) Re uce (iL+i ) of a week to the decimal of -^r-of a year. 
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Section 16. 

(96) Find the ralue of '05678 of a month. 

(97) Find the yalue of 1*0467 of 3 months. 

(98) Find the value of i of 29*567 of a year. 

(99) Find the value of -f-rl. of | of a month. 
^ 5*06 

(100) Find the value of -ll2L of t^- of a year. 

•005 

(101) Find the value of f of 1 -4168 of a day. 

(102) Beduce 2 feet 6| ins. to the decimal of H yards. 



DECIMAL COHSTAQE. 

10 mille =: one cent. 
10 cent =: one florin. 
10 florin =: one pound sterling. 
960 farthings = one pound sterling. 
1000 milles = one pound sterling. 

The reading of 52*346 is 52 pounds, 3 florins, 4 cents, and 6 
milles. 

To reduce, shillings, pence, and farthings to florins, cents, and 
milles. 

Rule. — ^Reduce the shillings, pence, and farthings to the deci- 
mal of a poxmd sterling ; then the three first decimal figures will 
express the value of the shillings, pence and farthings, in florins, 
cents, and miUes. 

EXAMPLFS. 

Find the value of 5«. Qd. in florins, cents, and milles. 

12) 6* 
2,0 ) 5*5 
•275 

Then 5^. 6c/. is equal to 2 florins, 7 cento, and 5 miUes. 



66 DECIMitL COIKAGE. 

Find the yalue of 15«. S^ in florins, cents, and milles. 

4 )3 
12)8-75 



2,0 )15-729 

•7864 

Then, 15«. 8|(i. is equal to 7 florins, 8 cents, and 6 milles, and a 
little more. 

Find the value of thefoHounngt — 

Section 1. 

(1) 18«. 4rf. (2) 15«. 9d. (3) 17«. 2d, (4) 11*. GdL 

(5) 19*. 3d, (6) 138, 5d, 

Section 2. 

(7) 9s. 3d, (8) 9*. 4d, (9) 17*. 5d, (10) 185. 7d. 

(11) 15«. 8d (12) 14*. Id. 

Section 3. 

(13) 15*. 7id. (14) 13s, 4fd. (15) 5s, 6jd (16) 15*. 3id 

(17) 35. 3irf. (18) 55. 7id 

Section 4. 

(19) 95. 3id, (20) 155. 4<f. (21) ll5. 3d, (22) 135. 9d 

(23) 45. 5dl (24) 85. 7^^ 

Section 5. 

(25) 185. 3id, (26) 155. 4|rf. (27) 05. 9Jrf. (28) IO5. 5|dL 

(29) 185. lOfrf. (30) 135. 4i(/. 

Section 6. 

(31) 55. 7f J. (32) 135. 9|<f. (33) 145. llfd (34) 65. 7id' 

(35) 145. l^d, (36) 195. 7^^ 

Section 7. 

(37) 35. 4K (38) 45. 5ld, (39) 175. 6i</. (40) 135. lO^d 

(41) ll5. eK (42) 85. 3jit^. 

Section 8. 

(43) 145. lOid. (44) 35. 7K (45) 55. 6|rf. (46) U, S^d 

(47) 25. 6d r48) 35. 4jk(/. 
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Section 9. 

(49) 7s, 6d. (50) 13*. 4d. (51) 17*. 6rf. (52) 6«. 4d. 

(53) 38,4<L (54) 5*. 9rf. 

Section 10. 

(55) 15s. 8i(/. (56) 5s. ^(L (57) 5s. S^d, (58) 13s. 4d. 

(59) Is. S^d, (60) 12s. 4d, 



To reduce Florins, Cents., and MUles to Shillings, Pence, and 

Farthings, 

KnLE. — Multiply by 20, 12, and 4, observing to mark the 
decimal point in accordance with multiplication of decimals. 

Examples. 

Find the value of * 785 or 7 florins, 8 cents, and 5 milles. 

•785 
20 



15-700 
12 



8-4 
4 

1-6 
Hence, '785 is equal to 15s. S^d. 

Find the value of the following. 

Section 1. 

(1) -784 (2) 'SU (3) -432 (4) -915 

(5^ -704 (6) -834 (7) '512 

Section 2. 

(8) -5678 (9) -4056 (10) -347 (11) '9187 

(12) -8091 (13) -3014 (14) "8067 

Section 3. 

(15) .1416 (16) 3-1567 (17) 5-1368 (18) '104 
(19) -341 (20) -606 (21) .7856 
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Section 4. 

(22) 18'5678 (23) 5-3046 (24) 9*3146 (25) '946 

(26) -107 (27) -204 (28) '5675 

Section 5. 

(29) 1-5067 (30) 1-8007 (31)4-0467 (32) -026 

(33) -007 (34) 1-007 (35) '8403 

Section 6. 

(36)42-0067 (37) 80407 (38)3-1046 (39) '1234 

(40) -4321 (41) -5678 (42) -8765 

Section 7. 

(43) 8-70467 (44) 7*4053 (45) 1-0479 (46) '5967 

(47) -7695 (48) '6401 (49) -76 

« 

Section 8. 

(50) 13-1313 (51) 14-14147 (52) 2 6676 (53) 8899 

(54) -9988 (55) '7767 (56) -7677 



Table for changing Shillings, Pence, and Farthings iiUo Florins, 

Cents, and MiUes, 



/«. A 


0. 


01. 


d. JU 


0, 


fit. 


s. 


fl' 


e. 


m. 


1 = 





1-041 


1=0 





4-16 


1 


= 


5 





2=0 





2-083 


2 = 





8-33 


2 


^z 1 








3 = 





3-125 


3 = 


1 


2-5 


3 


^z 1 


5 











4 = 


1 


6*66 


4 


= 2 














5 = 


2 


0-83 


5 


= 2 


5 











6=0 


2 


5- 


6 


= 3 














7=0 


2 


9-16 


7 


= 3 


5 











8 = 


3 


3*33 


8 


= 4 














9 = 


3 


7-5 


9 


= 4 


5 











10 = 


4 


1-66 


10 


= 5 














11 = 


4 


5*83 


11 
12 
13 
14 
15 
16 
17 
18 
19 


= 5 
= 6 
= 6 

= 7 
= 8 
= 8 
= 9 
= 9 


5 

5 

5 

5 

5 
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Table for changing Florins^ Cents, and MiUea into ShiQingsy 

Pence, and Farthings. 

fa. ». 
1 = 2 
2=4 
3=6 
4=8 

5 = 10 

6 = 12 

7 = 14 

8 = 16 

9 = 18 

Example.— Change 13*. 5^d, to florins, cents, and milles. 

fl, c. m. 
From the table 13a =650 

5J. = 2 0*83 

Jd. = 2-083 



c. d. 


m. d, fa. 


1 =0 2H 


1=0 0« 


2=0 4U 


2=0 1« 


3 =0 7 J 


3 = 2|| 


4 = 9ji§ 


4 = 3Si 


5 = 10 


5 = 10^ 


6 = 1 2if 


6 = 1 U§ 


7 = 1 4H 


7 = 1 2^1 


8 = 1 7 1 


8 = 1 3U 


9 = 1 Hi 


9=2 Oil 



Then, 13*. 5irf. = 67 2-916 
Therefore, I3s, 5§rf. is equal to 6 florins, 7 cents, and 3 milles. 

Epamplb.— Change 3jl. 4c. 7m. to shillings, pence, and farthings. 

s. d. 
From the table ..^. = 60 

4c. = 9i § 
7m. = li« 

Then ^. 4c. 7to. = 6 llj 
Or, 3fl. 4c. 7m. are equal to 6*. 11 Jet 
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PKOPOETION. 

Section 1. 

(1) If 8 men can do a piece of work in 17 days, in how manj days 

will 34 men do it ? 

(2) If 7 yards of cloth cost SL, how many yards can be bought 

for 721. ? 

(3) Cloth is bought at 9*. per yard ; what will 84 yards cost ? 

(4) Deal boards are bought at the rate of ISs. for 8 square feet ; 

how many feet will 3/. 4s. buy ? 

Section 2. 

(5) A vessel sails 28 knots in 3 hours; in what time will it make 

a journey of 1988 knots ? 

(6) In what time wiU 7 men build a boat, if 2 men can build a 

boat in 28 months ? 

(7) A person performs a journey of 180 miles in 24 days; in how 

many days would he perform a journey of 2700 miles ? 

(8) K 17 men receive 33/. per week, what amount will be re- 

quired to pay 153 men ? 

Section 3. 

(9) K 6 men will do a piece of work in 42 days, how many men 

will do 3 times the work in 126 days ? 

(10) A friend lent me*135/. for 18 months ; for what time should 

I lend him 162/. in return ? 

(11) If 36 shilling-loaves can be made from a quantity of flour, 

what will be the price of a loaf if 48 loaves be made from 
the same quantity of flour ? 

Section 4. 

(IS) A ship is provisioned for 4 months, at the rate of 15 ozs. 
per day for each day ; how must the provisions be dis- 
tributed so that they may last 5 months ? 

(14) A ship is provisioned for 4 months, at the rate of 15 ozs. a 

day for each man ; how long will the provisions last if 
each man is allowed 10 ozs. per day ? 

(15) A farm of 36 acres is let for 99/. per annum ; what would be 

the rent of a fkrm of 308 acres ? 

(16) The wages of 26 men amount to 32/. 10*. per week ; what 

amount would be required to pay 84 men ? and what are 
the wages of one man ? 



PBOPOETION. 71 

Section 5. 

(17) The interest of 100/. for 1 year is 5L \0s. ; what will be the 

interest of 350/. for 1 year ? 

(18) What will be the interest of 850/. at 5 per cent per annum ? 

(19) What will be the interest of 1008/. at 4i per cent per ann. ? 

Section 6. 

(20) If 6 men can do a piece of work in 15 days, how many men 

win do it in 45 days ? 

(21) If 7 horses can plough a field in 5 days, in how many days 

will 21 horses plough it ? 

(22) If 84 men can build a boat in 2 months, in what time will 12 

men build it ? and how many men will build it in 7 
months ? 

(23) K coals be bought for 22«. per ton, and sold at 24s., what is 

the gain per ceAt. ? 

Section 7. . 

(24) K 77 bushels of oats will serve 9 horses for 16 weeks, how 

long will they serve 32 horses ? 

(25) K 8 men can do a piece of work in 6 days, how many men 

wiU do it in 24 days ? and in what time will 26 men do it ? 

(26) If 12 bushels of wheat cost 18^, what will 88 bushels cost ? 

and how many bushels can be purchased for 88/. ? 

Section 8. 

(27) The annual rent of 84 acres is 252/, ; what is the rent of 

132 acres ? how many acres will produce 1000/. a year ? 
and what is the rental per acre ? 

(28) K the coachfare for 77 miles be 22s., what will be the cost of 

a journey of 364 miles ? and the rate per mile. 

(29) If 66 men can do a piece of work in 7 months, in what time 

will 231 menflnish three times the work ? and how many 
men will complete half the work in 231 months ? 

Section 9. 

(30) If a ship can be built by 164 men in 14 months, in what time 

will 82 men build ^ of it ? and how many men will 
build I of it in 21 months ? 

(31) If I of a ship can be built by 168 men in 18 months, in what 

time will 90 men finish it ? and in what time will 1 man 
build I of it ? and how many men will fijush it in 72 
months ? 

(32) One cubic foot of water weighs 62^ pounds ; what will be 

the weight of water contained in 5^ cubic feet ? 
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Section 10. 

(33) If 8 men can do a piece of work in 54 weeks, in what time 

will 51 men do 2^ times the work ? 

(34) If 99 men can build f of a yessel in 10 months, how many 

men wi IMnish it in 55 months ? 

(35) If 108 men can do 1^ work in 9 months, in what time can 76 

men do 2f work ? 

Section 11. 

(36) If 1 ton of iron be worth as mnch as 15 cwt. of brass, how 

much iron must be given in exchange for 27 tons of 
brass ? 

(37) If 3^ tons of brass be worth as much as 2^ tons of lead, how 

much brass must be given in exchange for 66 tons of 
lead? 

(38) If 54 tons of coals are worth as much as p^ tons of lime, how 

much lime must be given in exchange for 648 tons of 
coal? 

(39) If a boy spends 8«. 4d, per month, when the month contains 

28 days, what will serve 6 boys 4 months, when they 
contain 30 days ? 

(40) If 12 apples be worth 21 pears, and pears be sold at 21 for 

7dL, what is the price of 84 apples ? 



Section 12. 

(41) A wrought-iron rod of one square inch of section will just 

break with a force of 24 tons applied in the direction o^ 
its length, what will be the section of a rod to bear 84 
tons, and how many tons will a rod of 2| square inches 
bear? 

(42) If a tax of 6Z. be made on a rental of 125/., what will be the 

tax on 2251 ? and what rental will produce a tax of 
202. lOs.? 

(43) If 45021 be borrowed 24 months, how long a time must 150/. 

be lent in return ? and what amount must be lent in 
return for 42 months ? 

(44) If 52 shilling loaves he made of a quarter of wheat, what 

will be the price of a loaf if 64 are made of the same 
quantity of wheat ? 

Section 13. 

(45) A ship is provisioned for 14 months at the rate of 16 oimces 

per man per day ; how many ounces must each man have 
per day, in order to make the provisions last 18 months? 
and how many months will the provisions last if each 
man had 21 ounces per day ? 
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Section 13. — (continued) 

(46) A man will finish his journey in 9 weeks by trayelling 8 

hours per day ; in how many weeks will he complete a 
journey twice as long, by travelling 10 hours per day ? 
and how many hours per day must he travel to complete 
his journey in 8 weeks ? 

(47) How many yards of planking 1 foot 6 inches wide will cover 

a floor containing 72 square yards ? 



Section 14. 

■ 

(48) If. the penny-loaf weighs 4 oimces when wheat is at 7s, GdL 

per bushel, what will it weigh when wheat is at 6«. 6d 
I>er bushel? and what is wheat per bushel when the 
penny-loaf weighs 6i ounces ? 

(49) If 14 men earn 247. 10«. in a week, what will 84 men earn in 

the same time ? and how many men will earn 147/. in a 
week? 

(50) If 54 men can do a piece of work in 36 days, how many men 

can do three times the work in 72 days ? 



Section 15. 

(51) A piece of gold weighs 14^ ounces, and is valued at 513|/. ; 

what is the value of 9^ ounces ? 

(52) What is the value of f of -J^ of a prize, when | of it is worth 

8042/. 168. lOi^ti ? 

(53) K the rent of a farm be 850/. Ss, Ad, per annum, and the 

taxes 12/. %8, per 100/., what will be the annual expenses 
of the farmer? 



Section 16. 

(54) If 106 men can do a piece of work in Z\ months, in what time 
will 53 men do it ? and how many will do it in 7 months ? 

(56) If 25 men can do a piece of work in 40 days, working 9 hours 
per day, how many men wiU do it in 75 days, working 
8 hours per day ? and how many days will 125 men do 
it in working 8 hours per day ? 

(56) If 450 men can build a ship in 15^ weeks, working 6 days 
per week, in how many weeks will 108 men do it work- 
ing 5 days per week ? iiow many men will do it in 31 
weeks working 10 days per week ? how many days per 
week must 279 men work to do it in 15 weeks ? 

E 
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Section 17. 

(57) If 117 pecks of oats will serve 12 horses 3| weeks, how many 

weeks will 54 pecks serve 13 horses ? and how many 
pecks will serve 39 horses 9i weeks ? 

(58) If 64 men can bnild an engine in 5^ months, working 26 

days per month, how many men will bnild it in 16 
months, working 21 days iper month ? and in what time 
will 39 men build it, working 25| days per month ? 



Section 18. 

(59) If 10 men can saw 5 planks, 20 feet long and 3 feet deep, in 

3 hours, how many men will saw 25 phmks, 24 feet long, 
and 2^ feet deep, in 14 hours ? and in what time will 35 
men saw 105 planks, 34 feet long and 2 feet 3 inches 
deep ? 

(60) If -jl^ of a piece of work can be done by 82 men in 8| 

months, working 28 days per month, in what time wiU 
102 men finish the remainder, working 31 ^ days per 
month? and how many men will do ^ of the work in 3^- 
months, working 12-j^ days per month ? 

Section 19. 

(61) If 12 workmen can do a piece of work' in 6 months, when 

they contain 35 days, how long will 30 men be in doing 
four times the work when a month contains 28 days ? 

(62) Iff of a ship is built by 150 men in 60^ days, working 10^ 

hours per day, how long will 300 men be in finishing it, 
working 8^ hours per day ? 

(63) If a boat can be built by 5 men in 15 days, working 12 hours 

per day, how many hours per day must 21 men work to 
build f of it in 6 days ? 

Section 20. 

(64) If I of a ship can be built by 350 men in 8 months, working 

lOJ hours per day, in how many months will 450 men 
finish it, working 8^ hours per day ? 

(65) If 100 men build a mansion in 42 weeks, working 10^ hours 

per day, in how many weeks will 84 men build it, work- 
ing 12^ hours per day ? 

(66) If 104 men build f of a mansion in 84 weeks, working 9 

hours per day, in how many weeks will 106 men build 
f of it, working 10 hours per day ? 
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Section 21. 

(67) If 8 men will do a piece of work in 10 days, bj the assist- 

ance of 6 boys, and the boys alone would do it in 25 
days, how many days will one man be in doing the 
work? 

(68) Two taps, A and B, can fiU a cistern, holding 100 gallons, 

in 3 and 5 hours respectively, in what time will they fill 
the cistern, both running together ? 

(69) If 2 boys can spend 3s. 6d. in five dajng, when the days are 

16 hours long, how much money will serve 6 boys (treble 
the spendthrifts) 6 days, when the days are 12 hours 
long? 

Section 22. 

(70) If 15 masons can build a wall 25 feet long, 6 feet high, 1 foot 

2 inches thick, in 8^ days, workmg lOJ hours per day; 
in how many days will 17 masons build a wall 35 feet 
long 7 ft. high and 2f thick, working 13§ hours per day? 

(71) If 20 horses can plough 130 acres of land in 26 days, how 

many horses will be required to plough 100 acres in 40 
days? 

(72) How many men will be required to reap a field of 25 acres in 

32 days, when 120 men can reap 75 acres in 40 days? 



Section 23. 

(73) K 220 men can do a piece of work in 60 days, of 8 hours 

each, how many men will it take to do thrice the work 
in 180 days, of 11 hours each? 

(74) If 160 men can build a house in 112 days, working 10 hours 

per day, how many men must be employed to build 12" 
such houses, in 96 days of 7 hours each? and also to 
build 20 houses in 200 days,. of 8 hours each? 

(75) If 5 mills grind 150 sacks of flour in 6 weeks, working 6 days 

per week, how many sacks will 12 mills grind in 10 weeks 
working 3 days per week? 

Section 24. 

76) If 200 shipwrights can build f of a ship in 120 days, of 8 
hours each, how many men must be employed to finish 
the remainder in 40 days, of 6 hours each? 

B 2 
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Section 24— Cconftttwed J 

(77) If the carriage of 20 tons cost 2L for 140 miles ; how many 
mUes ought 50 tons to be carried for 3/.? 

(7d) If 7 printers can throw off 100 Tolumes containing 20 sheets 
per Tolume in 30 days, of 6 honrs each, how many 
Tolumes of 30 sheets each, will 12 men print in 40 days, 
of 8 hours each? 

Section 25. 

(79) A street of 60 houses can he built by 500 men in 4 months, 

of 28 days each; how many wiU build 20 houses in 3 
months, of 30 days each ? 

(80) How many men can finish a piece of work in 14 days of 10 

hours each, when 20 men can do } of it in 12 days, of 8 
hours each? 

(81) If I lend a perj^on 200/. for 6 months and receiye 5/. in 

return for the loan; how long ought I to lend him 500/. 
when I receive 3/. for the loan ? 

Section 26. 

4[82) If 184 men can build | of a ship in 12} months, working 
2d| days per month, in what time will 93 men finish it 
working 19f days per month ? and how many men will 
buUd f of it in 13f months, working 23^ days per month? 

^(83) If 19 men, working 12J hours per day, earn 100/. 8*. 6d, in 
29 days; how many hours per day must 25 men work to 
earn 803/. Ss. in 72 days ? 

Section 27. 

(84) A can do a piece of work in 18 days, which B can do in 15, 

in how many days will A and B together do it ? 

(85) A can do a piece of work in 21 days, which can be done bjr 

A and B together in 14 days, m what time can B do it 
alone ? 

(86) A and B together can do j^ the work in 12 months ; and A 

can do i of it in 18 months, in what time will B do f of it ? 

Section 28. 

(87) A, B, C, can do a piece of work in 8, 12, 14 days respectively, 

in how many days will they do it working altogether? 

(88) A, B, C, together can do a piece of work in 8 months, A and 

B can do it in 14 months; C and B can do it in 12 
months ; in what time can each do it alone ? 
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Section 29. 

(89) 25 gallons had been drawn from a barrel of beer, i of which 

had leaked away, and it then remained § full ; how much 
does the barrel hold ? 

(90) A can do a piece of work in 12 days which B can do in 9 ; 

after A has been at work upon it 4 days B comes to help 
him, in what time will they finish it ? 

(91) A and B together can reap a field in 6i days, which A alone 

could reap in 7f days, in what time can B alone reap it ? 

Section 30. 

(92) A cistern can be filled in 2 hours by a pipe A, and emptied 

in IJ hours by a pipe B •„ after A has been opened 15 
minutes B is is opened, find the time of emptying the 
cistern. 

(93) A can do a piece of work in 24 days, but with the assistance 

of B for 7 days he could do it in 18 days, in what time 
could B do it ? 

(94) A and B together can do a piece of work in 8 days, A and C 

together in 10 days, B and C together in 12 days, in 
what time will each do it alone ? 

Section 31. 

(95) A can mow 5 acres of grass in 3 days, B can mow 7 acres in 

9 days, and C can mow 11 acres in 12 days, in how many 
days can they jointly mow 121 acres ? 

(96) A and B can do a piece of work in 8 and 100 days respec- 

tively ; they work together for 4 days when A leaves, 
and B continues, but after 6 days is joined by C, who 
finish it together in 30 days ; in what time would C do 
it alone ? 

(97) A starts from Portsmouth to London at the rate of 3f miles 

per hour, to meet B who starts from London at the same 
time, and rides to Portsmouth at the rate of 8^ miles 
per hour, when and where will they meet ? the distance 
being 98 miles. 

Section 32. 

(98) The mail train leaves London at 10 o'clock in the morning, 

and arrives at Portsmouth at i past 1. The parliamen- 
tary train leaves Portsmouth at a ^ past 6 o'clock in the 
morning, and arrives in London at \ past 11. When and 
where do the trains meet ? the distance between London 
and Portsmouth being 89 miles. 
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Section 32 — (continued,) 

The mail runs 89 miles in 31 hours, or -—. miles per hour. 

13 

The parliamentary train runs 89 miles in 5^ hours, or ^^ 
miles per hour. *'■ 

The distance run by the parliamentary train from a ^ past 

15 356 445 
6 o'clock to 10 o'clock is -^ X -^ = -y- miles. 

AAK 178 

•;* 89 = — . miles which remain to be run over. 

7 7 

- , 366 356 12104 ., v ♦ i. ^ 

And TT X "oT = ~273~ ®® P®^ ^^» ^^^^ of advance of 

the trains. 

,^ 178 12014 178 273 3471 , 

^^'^T ■*" ItT^ 1" ^ 12104 =6052 ^^™ 
= 34 m. 24]^ s. past 10 o'clock when the trains meet. 

. , 3471 356 ,^13884 ., -_ t ^ u .i. 
And go^gg X -jg- = 'Sjgggg miles from London where they 

meet. 

(99) The parliamentary and express leave London at a ^ past 6 
and 8 o'clock respectively, and arrive at Birmingham at 
12 and 11 o'clock respectively. When and where does 
the express overtake the parHamentary train, and what 
is the distance between the two trains at 9 o'clock ? the 
distance from London to Birmingham being 110 miles. 
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INTEEEST. 

Interest is an equivalent for the use of money ; and it is gene* 
rally reckoned by a certain sum for the use of a lOOZ. for one year. 
Thua, if 5/. be received for the loan of 1002L for one year, it is 
commonly called 5 per cent, per annum. 

Section 1. 

(1) Find the interest of 300/. at 5 per cent, per annum. 

(2) Bind the interest of 4501 at 4 per cent, per annum for 2 

years. 

(8) Find the interest of 875il at 3 per cent per annum for 8 
years. 

(4) Find the interest of 1500/. at 3} per cent per annum for 3i 
years. 

Section 2. 

5) What is the amount of 156/. at 5 per cent per annum for 2 
years ? 

(6) What is the interest of 175/. at 3} per cent, per annum for 

4} years ? 

(7) Find the interest on 564/1 at 4 per cent, per annum for 3 

years. 

(8) Find the interest of 845/1 at 4} per cent per annum for 2^ 

years. 

Section 3. 

(9) Discount a bill of 150/1 at 3} per cent 

(10) Discount a bill of 225/1 at 5 per cent 

(11) Discount a bill of 325/ at 4^ per cent 

(12) What has to be paid on a bill of 1602^ allowing discount at 

5^ per cent. ? 

(13) Discount a bill of 850/. at 41 per cent 

Section 4. 

(14) Find the interest of 325/1 lOs. at 4^ per cent per annum fbr 

3 years. 

(15) Find the interest of 945/1 12«. 6d at 4| per cent per anittun 

for 7 years. 

(16) Find the amount of 189/1 10s. lOdl at 2) per cent per annum 

for 3^ years. 

(IT) Find the interest of 1045/1 I7«. %\d, at 3| per cent per 
annum for 5} years. 
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Section 5. 

(18) What is the discount on a bill of 450/. at S^ per cent ? 

(19) What is the discount on a bill of 45Sl at 3} per cent ? 

(20) What is the discount on a bill of 354/. 10«. at 5 per cent ? 

(21) What is the discount on a bill of 345/. 14«. 8c/. at 3} per cent ? 

(22) What is the discount on a bill of 345/L at 3 per cent ? 

(23) What is the discount on a bill of 348/. lOs. ed. at 4^ per cent ? 

Section 6. 

(24) Find the amount of 1450/. 16«. 8 ^d at 2 J per cent, per annupi 

for 7 years. 

(25) !Find the interest on 175/. 19«. Qfc/. at 2f per cent, per annum 

for 5| years. 

(26) Eind the amount of 5,555/. 5s, 5d. at 5^ per cent, per annum 

for 5J years. 

(27) Find the interest of 345/. 10«. 3}^ at 4 per cent, per annum 

for 3 J years. 

Section 7. 

(28) Find the discount on a bill of 874l lOs. Sfd at 4f per cent 

(29) What has to be paid on a bill of 4,011/. Ids, did. at 5} per 

cent discount ? 

(30) What has to be paid on a bill of 2,401/. 14s. sy. at 4} per 

cent, discount. 

(31) What has to be paid on a bill of 1,009/. 9tf. 2d at 4 per cent. 

discount ? 

(32) What has to be paid on a bill of 1,000/. at 3f per cent, discount ? 

(33) What has to be paid on a bUl of 1,001/L 19«. 9^. at 2-^ pe^ 

cent discount. 

Section 8. 

(34) Find the interest on 335/. for 3 calendar months, at 3 per 

cent per annum. 

(35) What is the amount of 375/. for 6 months, at 5 per cent per 

annum ? 

(36) Find the interest of 395/. 5s. 6d^ for 8 months, at di per cent 

per annum. 

(37) What is the interest of 1,000/1 I9s. 9|</., for 9 months, at 4 

per cent, per annum. 

(38) What is the Interest of 148/. lOs. 8i^dl, for 5 months, at 4f 

per cent per annum. 
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Section 9. 

(39) Find the discount on a bill of 180/. 18«. 7d, at 4j^ per cent. , 

(40) What has to be paid on a bill of 315/. lOs. Bd. at 8^ per cent. 

discount. 

(41) What is the amount of 456L I4s, 8]^c/., for 10 months, at ^ 

per cent, per annum. 

(42) Find the amount of 346/. 16«. Tfd, for 2 years and 4 calendar 

months, at 4f per cent, per annum. 

(43) Find the amount of 146/. 145. Sid,, for 3 years and 10 months, 

at 4| per cent, per annum. 

(44) Find the amoimt of 1,468/. I5s. 9f(/., for 6 years and 9 months 

at 5 1 per cent, per annum. 

Section 10. 

(45) Find the amount of 458/. \6s. 9^c/., for 8 years and 3 months, 

at 3| per cent, per annum. 

(46) Find the interest of 386/. 19*. 9f rf., for 7 months, at 4^ per 

cent per annum. 

(47) Find the interest of l,486l 18«. lO^d, for 1 year and 8 months 

at 3^ per cent per annum. 

(48) Find the amount of 450/. 10^. 6d, for 8 months, at 3 per 

cent, per annum. 

(49) Find the amount of 845/. I2s. S^d,, for 6 months, at 2^ per 

cent, per annum. 

(50) Find the interest of 315/. 15«. 7c/., for 4 months, at 3^ per 

cent, per annum. 

Section 11. 

(51) What is the amount of 345/. 68, 3^d, for 4 months, at 3 per 

cent, per annum? 

(52) What is the amount of 146/. 68, 8^d, for 2 years, at 4/. 5«. 

per cent, per annum. 

(53) What is the amount of 184/. 6& 8]^, for 2} years, at 4f per 

cent, per annum. 

(54) What is the interest of 1,008/. 168, 8i</., for 8 years, at 3 per 

cent, per annum? 

(55) What is the interest of 385/. 7s, 9id,y for 4 years, at 3^ per 

cent, per annum? 

(56) Find the amount of 1,004/. 68, S^d. for 2^ years, at 2^ per 

per cent, per annum. 

Section 12. 

(57) What principle will produce an interest of 12i^ 9s. Bd. in 9 

years, at 5 per cent, per annum? 

B 3 
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Section l2^continued.) 

(58) What principle will produce an interest of ao/. at 4 per cent. 

per annum? 

(59) What principle will produce an interest of 184iL Ss, 6d, for 

2 years, at 3^ per cent per annum? 

Section 18. 

(60) What principal will give an interest of 25£., for 1 year, at 5 

per cent, per annum ? 

(61) What principal will give an of 58f., in 3 years, at 4 per cent. 

per anntun ? 

(62) What principal will give an interest of 104/., in 4 years, at 5 

per cent, per annum ? 

(63) What principal will giye an interest of 168/. in 6 years, at 4 

per cent per annum? 

Section 14. 

•(64) What principal will give an interest of 602. in 3 years, at 3 
per cent per annum ? 

>(65) What principal will giye an interest of 802. in 4 years, at 4 

per cent, per annum ? 
.(66) What principal will give an interest of 80/1 10s. lOdl in 2^ 

years, at 3 per cent, per annum? 

Section 15. 

((67) What principal will giye an interest of 104/. in 2^ years, at 

3^ per cent per annum ? 
(68) What principal will give an interest of 50/. in 5} years, at 

2j^ percent per annum ? 

<69) What principal will giye an interest of S4l in 2 years, at 3 
per cent per annum ? 

Section 16. 

^70) What principal will giye an interest of 35/. 6«. in 3 years, at 
4 per cent, per annum ? 

(71) What principal will giye an interest of S50L in 1 year, at 3( 

per cent, per annum ? 

(72) What principal wiU giye an interest of 300/. in 3 years, at 3 

per cent per annum? 

Section 17. 

(73) In what time will 600/L produce an interest of 35/., at 4^ per 

cent per annum ? 

(74) In what time witt 3450/L produce an interest of 104l, at 5i 

per cent per anniim ? 



(75) la whst time will 345672. produce an intemt of 850/L at $i 
per cent, per annum ? 

<76) in what time will 1456iL produce ao intereit of B44l at ^ 
per cent per annnm ? 

Section 18. 

(77) Is what time will 1456}! produce an interest of 346il at 3^ 

per cent, per annum ? 

(78) In what time will 1345Z. 6«. Sd. produce an ^interest of 304/. 

6a. 8</. at 3| per cent, per annnm ? 

(79) In what time will 134Z. double itself at 3 per cent, per ann. ? 

(80) In wluit time will 200L treble itself at 3i per cent, per ann. ? 

Section 19. 

(81) In what time will 35(iL IBs, 4d, double itself at 4]^ per cent. 

per annum 7 

(82) In what time will 1000/. double itself at 5^ per cent, per 

annum ? 

(83) In what time will 650/. amount to 700/. at 3^ per cent, per 

annum? 

(84) In what time will 356^ 15«. amount to 840/. at 3} per cent. 

per annmn 7 

Section 20. 

(85) The principal, 550^, amoipits to 7281 15ff. In 6} years, find 

the rate per cent. 

(86) The principal, 630/., amounts to 762/. 6«. in 7 years, find the 

rate per cent. 

(87) The principal, 1000/., amounts to 1390/. in 9} years, find the 

rate per cent. 

Section 21. 

(88) The principal, 136/. Us. 6</., miiOtmtB to 229/. Otf. 3i| in 15 

years, find the rate per cent. 

(89) The principal, 567/. ISs. 3d. amounts to 823il 9s, Sj^^d in 12 

years, find the rate per cent 

(90) The principal, 1304/: lOs., amounts to 1549/. U lOJdL in 7jt 

years, nnd the rate per cent 

Section 22» 

<9I) The prineipa], 568/. 4a, trebles iHelf in 50 yean, find the 
rate per cent. 

fpX) lfa» piindpal, lOOOL, beoomit 1500^1 in 18^ yeari, ind the 
sate per cent 
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Section 22-^conHnued,) 

(93) The principal, 500/., becomes 780/. in 13-^ years, find the 

rate per cent. 

(94) The principal, 730/., becomes 935/. in 8JJf years, find the 

rate per cent. 

Insurance is a per centage which is paid for the security of 
property from fire and other liabilities. The per centage 
is regulated in amount by the nature and hazards to 
which the property insured is exposed. The whole an- 
nual payment for property insured is called the premium^ 
and the document which secures the insurer from loss, 
so long as he pays the premium, is called the policy of 
insurance. 

Commission is a per centage which is paid to an agent for 
buying and selling goc^s. 

Brokerage is a per centage which is usually made to an agent 
for transacting money concerns.. 

Insurance, Commission, Brokerage, as well as discount, are 
cases of simple interest. 

Section 23. 

95) Find the premium on a building worth 306/. 18«. 7d. at 3^ 
per cent. 

96) Find the premium on a building worth 3084/. 19«. \\\d, at 
, 4/. 2«. per cent. 

97) Find the premium for insuring a vessel and cargo worth 
20,345£ 16«. %d, at 2^ per cent. 

Section 24. 

98) Find the premium on a factory insured at 3045/. at 2/. 8«. 6</. 
per cent. 

99) Find the premium on a policy of life insurance for 506/. 13*. 9</. 
at 5/. 9*. ^d, per cent. 

100) What would be the cash payment of a bill of 3045/. 19*. 9 Jrf. 
at 3/. 4«. 6</. per cent. ? 

101) Find the commission on 3046/. Is, 9d, at ll I7s, 6d. percent. 

Section 25. 

102) Find the brokerage on 3456/. 17*. 9d, worth of railways- 
shares at 5s, 9d, per cent ? 

103) Find the brokerage on the sale of a building and appur- 
tenances amounting to 2406/. I5s, lOcL at Is, 3^d, per cent. 

104) What is the premium on a ship worth 700452L 14«. 7d at 
2/. 17«* 6d, per cent. ? 

105) Find the commission on the sale of a house and appnr^ 
tenances whose value is 4567/. 17*. lie/, at 3*. Id, per cent. 
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Section 26. 

(106) Find the insurance at 3 per cent, on a house worth 374/., so 

that in case of loss the insurer shall receive the value of 
the house and premium. 

(107) Pind the insurance of a factory worth 2047/. at 1/ ISs. 6rf. 

per cent., so that the owner, in case of loss, may receive 
the value of the factory and premium. 

(108) Find the premium on a policy of 3467/. 14«. 7d at SL I4s. 6</. 

per cent. 

Section 27. 

(109) What is the brokerage on a sale of 3456/^ Us, 9d. at 4^d. 

per cent ? 

(110) Find the commission on a transaction of d05il 5«. 7d. at 5 

per cent. 

(111) What is the insurance of a building worth 3004/. 14s. Sd. 

at 2/. 28, 6d. per cent^ so that the owner, in case of loss, 
may receive the value of the building and premium. 

Section 28. 

(112) Find the premium on a policy of 5340/1 17s, 4d, at 2/ IBs. 4</. 

per cent. 

(113) For what sum should a building worth 3047/. 17«. 8d, be 

insured at 3/. 4s, 6d. per cent., so that the owner, in case 
of loss, may receive the value of the building and 
premium ? 

(114) Find the brokerage on a sale of 5067^ 15^. 9d!. at 3id. per 

cent? 



Stock is money lent to some government or trading company 
at a certain rate of interest 

If money was always of the same value 100/. of Stock would 
be worth 100/. ; but this is not the case, as there are 
many causes which raise or lower the value of money. 
If money be making a higher or less rate of interest than 
the rate of interest of the Stocks, the price of Stock will 
fall or rise. 

ThuSf if a person, possessing 100/. stock at 3 per cent,, voanted to 
seU it when money was making 4 per cent,, it is clear that no 
one wonld give him lOOLfor the right to receive only 3/., when 
4L could be obtained by otiier means /or the same sum. 

Now, 75/. at 4 per cent, wiU produce 3/. or 75/. sterling will be 
worth as much as 100/. stock, since they produce the same 
amount of interest, SL ; hence, a person holding stock at 3 
per cent, would be able to sell it at 75l.for every \00L, or the 
price of Z per cents would be 75/. 
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nCSEBXST. 



Section S9. 

(1 15) Find the income of l(M>00iL inrested in the 3 per centk «t79/. 

(116) Find the income of 5678f. invested in the 3^ per cents, at 84^. 
117) Find the income of 3452. invested in the 4 per cents, at 93|iL 
lis) Find the income of 3467/. invested in the 3 per cents, at 84)/. 

t 

Section 30. 

119) Transfer 3000/1 stock from the 4 per cents, at 9S, to 3| per 

cents, at 84, and find the difference in the income. 

120) Find the difference per annum between investing 1000/. in 

the 3 per cents, at 74, and in the 4 per cents, at 88. 

121) Find the difference in income by transferring 4000/1 stock 

from the 4 per cents, at 87, to the 5 per cents, at 9$. 

Section 31. 

122) In which is it most advantageoiis to invest, tiie 4) per 

coits. at 87), or the 5 per cents, at 93| ? 

123) Find the difference in income by the transfer of 3467/- 

stock, from the 3 per cents, at 74, to the 4) per cents* 
at 92. 

124) Which is the most advantageous to invest, 10201 in the 3) 

per cents, at 85), or 4) per cents, at 90) ? 

125) Do I lose or gain by the transfer of 10561 stock, from the 

3) per cents, at 87, to the 4 per cents, at 92) ? 

Section 32. 

126) What is the cost of 340/1 in the 3 per cent, cxmids at 78), 

allowing ) per cent for brokerage ? 

127) What is the cost of 784 bank stock at 83) allowing f per 

cent, for brokerage ? 

128) Find the cost of 855/L bank anntdties at 94), allowing ^ per 

cent, for brokerage ? and what sum wonkL be kit by 
sellii^ out at 91) ? 

Seetioii33. 

129) What sum invested in the 4 per cents, at 92, wHl realise an 

income of 600/. a year, allowing ) per cent for brokerage ? 

130) What turn invested in the 3) per cents, at 85) wiU produce 

an income of 350/. per annum, allowing ) per cent, for 
brokerage? 

13) What sum invested in the 4) per cents, at 96f, wfQ realise a 
yearly income of 550^, allowing ) per cent to bnteage ? 
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COMPOUND INTEREST. 



Coaqfotrnd /nterett — If the simple interest at the end of the 
first year be added to the principal f6r a second principal, and the 
interest of the second principid be added to itself for a third 
principal, and the interest of the third principal be added to itself 
for a fourth principal, &c., the process is called oompomid interest. 

Section I. 

(1) Eind the conqx>imd interest of B50L fbr 3 years at 3 per cent. 

per ftT^nn^. 

(2) find the compound interest of 875iL fbr 5 years at 4 per cent. 

per annum. 

(3) Find the compound interest of 3455il for 4 years at 5 per cent 

per annum. 

Section 2. 

(4) Find the amount of 346iL for 4 yews at 3^ per cent per 

annum compound interest 

(5) Find the amount of 567021 for 5 years at 4| per cent per 

«"»wTiTn compound interest 

Section 3. 

(6) What is the amount of 304^ at 4 per cent, per annum at 

compound interest for 3 years ? 

(7) What is the amount of 504/. 10s. at 4| per cent per annum at 

compound interest for 4 years ? 

Section 4. 

• 

(8) What is the amount of 1045/. 15«. at 3^ per cent per annum 

for 4^ years at compound interest ? 

(9) Find the amount of 346/. 10s. at compound interest for 3 years 

at 2} per cent. 

Section 5. 

(10) Find the amount of 3047/. 15s. for 3 years at 3) per cent 

per annum compound interest. 

(11) Find the amount of 7532/. 16s. at compound interest for 3^ 

years at 4 per cent per annum. 
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Section 6. 

(12) Find the amount of 1046/. 5«. at compound interest for 4 

years at 2^ per cent, per annum. 

(13) Find the amount of 3467/. 4s, at compound interest for 3 

years at 3| x>er cent, per annum. 

(14) Find the amount of 345i. Ss, at compound interest for 3^ 

years at 3 per cent, per annum. 

In 1786, when the National Debt amounted to 238 millions, 
Mr. Pitt proposed, in the House of Conmions, that a million per 
annum should be allowed to accumulate at compound interest 
till it amounted to four millions ; its accumulations were then to 
cease, and the stock purchased was to be ayailable for the public 
service. 

The fund thus created was called the Sinking Fund. 

This, and a father addition of 200,000 in 1792, together with 
1 per cent, on all subsequent loans, were combined in one con- 
solidated fond, to be applied continually at compound interest till 
the whole Nationid Debt was paid off, which was ciJculated 
would be done in 45 years. 

The Sinking Fund continued in fiill operation till 1813, when a 
change took place under the Chancellor of the Exchequer, Mr. 
Vansittart ; from this period it continued to decline till 1838, 
when it was entirely abdished. The following fact wiU show, in 
a striking manner, the power of compound interest to refund, in a 
given time, any debt however great. 

" A penny laid out at compound Interest at the birth of our 
Saviour would, in the year 1775, have amounted to a solid mass 
of gold eighteen times the whole weight of the globe.'' — ^Allison's 
History of Europe, voL 6, page 158. 

The question, to find the number of years that any principal 
would double itself at compound interest, is somewhat difficult, 
and requires for its solution the use of logarithms. 
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PEOFIT AND LOSS. 



Section 1. 

(1) An article is bought at Is, 5(L per unit, and sold at U. 7d, ; 

find the gain per cent. 

(2) An article is bought at 2«. 6d per unit, and sold at 2«. lOd ; 

find the gain per cent 

(3) An article is bought at 5«, 9d per unit, and sold at 59. 6d, ; 

find the loss per cent. 

Section 2. 

(4) An article is bought at 2s. lOd, per unit, and sold at 2/. lOs, 6d, ; 

find the gain per cent 

(5) An article is bought at 1/. Us. Ad. per unit, and sold at 

\L \2s. Sd, ; find the gain per cent 

(6) An article is bought at 3/. 4s. 7j^d per unit, and sold at 

• 3L lis, S^d. ; find the gain per cent. 

Section 3. 

(7) An article is bought at 1/. 28, per unit, and told at 1/. Ss, 6d. ; 

find the gain per cent. 

(8) An article is bought at Sd. per unit, and sold at 8^d, ; find 

the gain per cent. 

(9) An article is bought at ll, 2s. per unit, and sold at iL 6s. ; 

find the gain per cent. 

(10) An article is bought at 7id. per unit, and sold at 7d. ; find 

the loss per cent. 

Section 4. 

(11) An article is bought at 2L lOs. per unit, and sold at 2/. IBs, 

find the gap per cent. 

(12) An article is bought at 1/. 5s, per unit, and sold at \l, 8s. 

find the gain per cent. 

(13) An article is bought at 3^. 6d. per unit, and sold at 3s, 8d. 

find the gain per cent* 

Section 5. 

(14) An article is bought at 30^. per unit, and sold at 36^. ; find 

the gain per cent 

(15) An article is bought at l/« Ss. 6d. per unit, and sold at 

1/. 5s. 6d, ; find the gain per cent. 
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Section 5 — (continued.) 

(16) An article is bought at 3/. 6«. per unit, and sold at 3/ 14«. ; 

And the gain per cent. 

(17) An article is bought at aL IS^. per unit, and sold at bl KSs, ; 

find the gain per cent. 

"Section 6. 

(18) An article is bought at 15«. ; what is the selling price to gain 

5 per cent. ? 

(19) An article is bought at 25«. ; what is the selling piice to 

gain 6 per cent. ? 

(20) An article is bought at d5«. ; what is the selling price to 

gain 10 per cent. ? 

(21) An article is bought at 2/. 5«. ; what is the selling price to 

gain 15 percent.? 

Sectioii 7. 

(22) An article is bought at 2l 10«. ; what is the selling price to 

gain 4^ per cent. ? 

(23) An article is bought at dl 15^. $ what is the seUing prioe to 

gain 5^ per cent. ? 

(24) An article is bought at \l, 58. 6d. ; what is the selling price 

to gain 7 per cent. ? 

(55) An article is bought at 25s. , what is the selling price to gain 
5^ per cent. ? 

Section 8. 

(26) An article is bought at 18«.; what is the seUing pxioe to gain 

4 per cent. ? 

(27) An article is bought at ISs, Bd. ; what is the idling price 4» 

gain 3^ per cent. ? 

(28) An article is bought at 145. Sd. ; what is the selling price to 

gain 7 per cent ? 

(29) An article is bought at 15«. Bd. ; what is the seUing prioe to 

gain 8 per cent ? 

Section 9. 

(30) An article is bought at U 6^. ; what is the selling price to 

gain 5^ per cent. ? 

(31) An article is bought at 22. 2«. Bd. ; what is the selling price 

to gain 4} per cent. ? 

(82) An article is bought at 52. 3«. ; what is the selling price to 
gain 6 per cent. ? 

(33) An article is bought at 62. 9«. ; what is the selling prioe to 
gain 7 per cent, f 
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Section 10. 

(34) An artide is bought at 8L 5r ; what is the selling price to 

gain 9 per cent. ? 

(35) An article is bought at 5/. 6«. 8d ; what is the selling price 

to gain 12 percent. ? 

(86) An article is bought sA 4l5s.; what is the selling price to 
gain 3^ per cent. ? 

(37) An article is bought at bl 48. ; what is the selling price to 

gain 5^ per cent. ? 

Section 11. 

(38) Coals are bought at 24«., and sold at 25s. 6d per ton ; how 

many tons must be sold per year to realize an income 
of 350/. ? 

(39) Cloth is bought at 12. 14s. 6e2L, and sold at 2iL Is, 3d per yard ; 

what business must be done to realize an income of 257/. ? 

(40) Timber is bought at 28, l^d, per foot, and sold at 2«. Q^d, ; 

how many fbet must be sold to make a profit of 350L ? 

Section 12. 

(41) Coals are bought at 1/. 78, 6(2., and sold at 1/. Ss, 6</. per ton ; 

what is the loss per cent. ? and what business will ruin a 
man possessing a fortune of 1500/. ? 

(42) Iron Is bought at 124 ^^s. 6</.» and sold at 14/1 98, 6c/. per 

ton ; required the gain per cent., and what business will 
realize an income d 500i. ? 

Section 13. 

(43) Cloth sold at 15«. per yard ; required the prime cost when 

the gain is 3 per cent. 

(44) Coals are sold at 24s. per ton ; required the prime cost when 

the gain is 6 per cent. 

(45) Timber is sold at 2s. 4d, per foot ; required the prime cost 

when the gain is 5 per cent 

Section 14. 

(46) Iron is sold at 14/. per ton ; required the prime cost when 

the gain is 5^ per cent. 

(47) Tea is sold at 5s. 6d, per pound ; required the prime cost 

when the gain is 4^ per cent. 

(48) Ck>m is sold at 14/1 10s. per load ; required the prime cost 

when the gain is 3) per cent. 

Section 15. 

(49) Cloth is sold at 15s. per yard ; required the prime cost when 

the gain is 5 per cent. 
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Section 15— ^continued). 

(50) Iron is sold at 12/. per ton ; required the prime cost when 

the gain is 8 per cent. 

(51) Copper is sold at 26/. per ton ; required the prime cost when 

the gain is 14 per cent. 

(52) Coals are sold at 22& per ton ; required the prime cost when 

the gain is 5^ per cent. 

(53) Sugar is sold at S^d, per pound, produces a profit of 3|- per 

cent. ; find the price of a cwt. 

r 

Section 16. 

(54) Tea sold at 4«. 6d. per pound produces a profit of 4} per cent. ; 

find the price of a cwt. 

(55) Timber sold at 2s. 4c/. per foot produces a profit of 2^ per 

cent. ; find the cost price. 

(56) Wheat sold at 56s, per quarter, produces a profit of 5^ per 

cent. ; find the cost price. 
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PBACTICE. 

Section 1. 

Pind the value of Find the value of 

(1) 234 at 28. ed. (2) 42 at Ss, Id, 

(3) 84 at 6«. 6<f. (4) 135 at 8^. ^d. 

(5) 304 at 13ff. Ad. (6) 405 at 17s. 3</. 

(7) 1856 at 18«. Id. 

Section 2. 

• 

(8) 1467 at 13«. %d. (9) 136 at \As. 2d. 
(10) 146 at 16«. \Qd. (11) ^2 at 3«. 11^. 
(12) 156 at 5«. Id. (13) 846 at 3«. Id. 

(14) 104 at 4«. 9<f. 

Section 3. 

(15) 304at9K (16) 506 at 2s. 6ii(/. 
(17) 344 at 4«. ^d. (18) 1001 at \0\d. 
(19) 101at9id. (20) 89at3i(/. 

(21) 109 at 2id. 

Section 4. 

(22) 1416 at 3«. 41J. (23) 1346 at 17s. 6^<f. 
(24) 1567 at 13s. 4d. (25) 1867, at 3s. 4d. 
(26) 1460 at 6s. 8d (27) 3145 at 12s. 1\d. 

(28) 146 at Is. \\d. 

Section 5. 

(29) 345 at 3s. ^d. (30) 156 at 2/. 3s. Ad. 
(31) 1567 at 221 3s. Ad. (32) 456 at 5/. 6s. 8(/. 
(33) 304 at 3/. 13s. Ad. (34) 1506 at 4/. 17s. 6</. 

(35) 145 at 6/. 15s. 8(£. 

Section 6. 

(36) 136 at 3/. 6s. 8</. (37) 1504 at 5/. 7s. 6</. 
(38) 130 at 7/. 18s. 6</. (39) 156 at Zl 19s. 6(f. 
(40) 146 at 22. Is. 8^ (41) .1367 at 4^ 7s. %d. 
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Section 7. 
Find the value of Pind the value of 

(42) 376 at 2/. Ss. 7^ C^) ^56 at iL 88, 9^d. 

(44) 376 at 2/. 128. 6K (45) 456 at SL 178. 6}^ 

Sections. 

(46) 567 at 12. 178. 7id. (47) 843 at 4/. 14«. 5^ 

(48) 834 at 2/. 13«. 6id (49) 567 at 21^ Us. 6d. 

Section 9. 

(50) 8046 at 122. 17«. 8K (51) 3046 at 17/. 18«. 9id 
(52) 3456 at 1/. 139. l^d. (53) 1456 at 2i: ISs. 5^d 

Section 10. 

(54) 498 at 9id (55) 3467 at 1«. 6}^ 

(56) 467 at S8. 4fid. (57) 5670 at %\d. 

Section 11. 

(58) 13678 at 1/. 2«. 6</. (59) 1467 at 1/. 78. 6d 

. (60) 1567 at 8^ (61) 1367 at A^d. 

Section 12. 

(62) 1560 at 5tf. 7K (63) 567 at Zs. 9\d. 

(64) 1360 at Zl 13«. Ad. (65) 1467 at 2L 17«. 6(/. 

Section 13. 

(66) 567 at lOfd (67) 137 at llfd 

(68) 1376 at 3ff. 10i<i (69) 1467 at 13«. 4^ 

Section 14. 

(70) 126 at 6/. 15«. 6d (71) 867 at 5l. 18«. 6d 

(72) 3i at 11/. 13«. 6d (73) 5f at 2/. 2«. 6</. 

Section 15. 
(74) 22) at I5ff. 6K (75) 45^ at l/. 3«. 6d 

Section 16. 
(76) 104i at 21 Is. Sd. (77) 3046^ at 3L 38. 4d. 

Section 17. 
(78) 4067/c at Iff. 6id (79) 3560^ at 2L 17ff. 6</, 
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Section 18. 
Find the value of Find the value of 

(80) 806^ at 42. 38. ^ (81) 5906f at 2/. 48, 7d. 

Section 19. 
(82) 560|atlO|dL (83) 521|atl«. SK 

Section 2a 
(84) 56741 a.t 58. 7K (85) 1809)J at U 68. Sd. 

Section 21. 
(86) 467-H- ft^ ^ ^- ^ (37) 39601^ at 4«. ^d. 

Section 22. 

cwt qr. lbs. £ s. d. cwt. qr. lbs. £ 8. d. 

(88) 27 1 14 at 3 4 6 per cwt. (89) 54 1 7 at 5 16 7 per cwt 

Section 23. 

owt. qr. lbs. £ s. d. cwt. qr. lbs. £ s. d. 

(90) 58 2 7 at 2 14 7i per cwt. (91) 45 3 21 at 1 6 8J per cwt 
'92) 104 2 7 at 2 7 7i per cwt. 

Section 24. 

tons cwt. qr. £ s. d. tons cwt. qr. £ s. d. 

(93) 24 10 3 at 5 6 8 per ton. (94) 54 16 2 at 8 13 4^ per ton. 
(95) 144 18 1 at 12 12 8ipcr ton. (96)134 5 2 at 14 17 7 per ton. 

Section 25. 

tons cwt. qr. £ s. d. cwt. qr. lbs. £ s. d. 

(97) 186 4 1 at 20 13 8 per ton. (98) 19 3 11 at 4 11 9 per cwt. 

cwt. qr. lbs. £ s. d. 

(99) 9 3 10 at 1 18 9 per cwt 
oz. dwt. gr. £ s. d. 
(100) 571 14 16^ at 3 11 9iperoz. 

s. d. 
(101) The price of iron is 16 7| per cwt., find the value of 
tons cwt. qr. lbs. 
24 15 2 14. 
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PEOPOETIONAL PAETS. 

To divide a given number into any number of parts \fhich 
shall have to each other given ratios. 

Rule. — Take the sum of the numbers forming the given ratios, 
for the denominators of fractions whose numerators are the re- 
spective ratios ; multiply each of these fractions by the given 
number, and the products will be the parts required. 

Example. — ^Divide 85 into three parts, which shall have to 
each other the ratios of 3, 5, 9. 

3 

— X 85 = 15 first part. 

Y= X 86 = 25 second part. 

9 

jy X 85 = 45 third part. 

Section 1. 

(1) Divide 190 into 4 parts in the ratios of 6, 9, 10, 13, 

(2) Divide 216 into 4 parts in the ratios of 3, 5, 7, 9. 

(3) Divide 369 into 3 parts in the ratios of 11, 13, 17. 

Section 2. 

(4) Divide 18840 into 5 parts in the ratios of 5, 9, 13, 15, 18. 

(5) Divide 1575 into 5 parts in the ratios of 22, 27, 32, 42, 52. 

(6) Divide 3475 into 5 parts in the ratios of 18, 19, 24, 28, 50. 

Section 3. 

(7) Divide 5504 into 3 parts in the ratios of 36, 54, 82. 

(8) Divide 2807 into 8 parts in the ratios of 92, 105, 204. 

(9) Divide 4824 into 3 parts in the ratios of 52, 64, 85> 

Section 4. » 

(10) Divide 2144 into 6 parts in the ratios of 8, 9, 5, 7, 15, 23. 

(11) Divide 4978 into 6 parts in the ratios of 25, 29, 39, 45, 52, 72. 

(12) Divide 12552 into 6 parts in the ratios of 84, 87, 102, 504, 

607, 708. 
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Section 5. 

13) Three workmen have 4«. 6<f., 4s. Od,, 3s. 6d, per day, and they 

together earn 48/., what is each man's share ? 

14) A, B, C enter into husiness with a capital of 450/., 864/., 

985/. respectively ; the profits at the end of the year are 
6897/., what is each man's share ? 

15) Diyide 423/. amongst 3 persons in the ratios of i, i, }, 

Section 6. 

16) Carbonic acid (C Oo) is composed of 2 parts of oxygen and 

1 part carbon, the equivalents of oxygen and carbon being 
8, 6, find the pure carbon and oxygen in 66 lbs. of car- 
bonic acid. 

17) The equivalents of oxygen and sulphur are 8 and 16, find 

the pure oxygen and sulphur in 45 lbs. of sulphuric 
acid (S O3). 

18) The equivalents of hydrogen and nitrogen are 1 and 14, find 

the pure hydrogen and nitrogen in 1 cwt. of ammonia 
(H»N). . 

Section 7. 

19) The equivalents of oxygen and iron are 8, 28, find the pure 

oxygen and iron in 1 ton of protoxide of iron (Fe .0). 

20) Tind the pure oxygen and iron in i ton of black oxide of 

iron (Fe.3 O4). 

21) The equivalents of oxygen and copper are 8, 31.7, find the 
pure copper in 3 cwt. of protoxide of copper (Cu. O). 

22) Find the pure oxygen and copper in 4 cwt. of binoxide of 
copper (Cu. O3). 

Section 8. 

23) The equivalents of oxygen and lead are 8, 103.7, find the 
pure oxygen and lead in 19 lbs. of protoxide of lead, 
commonly called IWiarge (Fb. O). 

24) Gunpowder is composed of 75 parts nitre. 10 parts sulphur, 
15 parts charcoal, how much nitre, sulphur, and charcoal 
will produce one ton of powder ? 

25) Bohemian glass is composed of 76 parts of silica, 15 parts of 
potash, 8 parts of lime, and 1 part of alumina, find the 
silica, potash, lime, and alumina required to make 3 cwt. 
of glass. 
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Section 9. 

(26) Diyide 559531 amongst 4 persons in the ratios of f, j, ^ •^. 

(27) The standard gold coin of England is composed of 22 parts 

of pure gold, and 2 parts alloy, what weight of gold is 
there in 6 sovereigns when 46j^ soTereigns weigh 1 Ih. 
troy? 

(28) The daily wages of 3 men and 2 apprentices are 5^. 6d, 

5s. 3cLf 58., 28. 6d, and 2s. respectively, when at ordinary 
day work ; hy working at task work for a week they 
earn 92. 10«., what is the share of each ? 

Section la 

(29) A, B, C engage in trade ; A's capital is 350/. for 4 months, 

B's capital is 57621 for 2 months, C's capital is 768/, for 6 
months, at the end of which the whole profits amounted 
' to 1007/., required the share of each. 

(30) Divide 814^ amongst 3 persons in the ratios of |, f |. ' 

(31) Divide 23678il amongst 4 persons in the ratios of ^ -^ -^-j^. 

Section 11. 

(32) Divide 468/1 into 4 parts, snch that the second part shall be 

double the first, the third twice the first and second, and 
the fourth thrice the sum of the first, second, and tldrd. 

(33) Divide 1098/. amongst 3 persons in the ratios of i, {, f. 
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SQUAEE ANB CUBE BOOTS. 

Extract the Square Boot of the following Numbers, 

Section 1. 

(I) 3844 (2) 5329 (3) 8100 (4) 13225 (5) 11664 

Section 2. 
(6) 7744 (7) 30976 (8) 39601 (9) 65025 (10) 962361 

Section 3. 

(II) 978121 (12) 1115136 (13) 1572516 (14) 2604996 

(15) 4223025 

Section 4. 

(16) 5447556 (17) 8791225 (18) 8497225 (19) 8970025 

(20) 8323225 

Section 5. 

(21) 13169641 (22) 25371369 (23) 25060036 (24) 4019560a 

(25) 69639025 

Section 6. 

(26) 18567481 (27) 29528356 (28) 41589601 (29) 53993104 

(30) 76545001 

Section 7. . 

(31) 34210801 (32) 44169316 (33) 56972304 (34) 66994225 

(35) 93083904 

Extract the Cube Rootof^foBomng Numbers, 

Sections. 

(36) 438976 (37) 658503 (38) 274625 (39) 941192 

(40) 1560896 

F 2 
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SQITABE AKB 
Section 9. 



(41) 4492125 (42) 248858189 (43) 525557943 (44) 389017000 

(45) 502459875 



(46) 517781627 



Section 10. 
(47) 693154125 



(48) 991026973 



(49) 1915864488 



Section 11. 
(50) 1995616979 



(51) 2379270375 



Section 12. 
52) 8690991616 (53) 25803133875 (54) 26973008999 

Section 13. 
(55) 26865224875 (56) 100220636125 (57) 293681802023 

Section 14. 
(58) 396741323192 (59) 561107348992 (60) 982700724888 



Extract the square and cube roots of the following numbers to four 

places of decimals. 

Section 15. 
(61) 6.573 (62) 18.91 (63) 30.97 

Section 16. 
(64) 559.4 (65) .0239 (66) 927.49 



(67) 47.885 



Section 17. 
(68) 368.16 



(69) 4.084 



Section 18. 
(70) .02351 (71) .004783 
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Section 19. 
(72) -J (73) -|-. 

Section 20. 

Section 21. 
(76) JL (77) ^^-^^^ 



2.64 



Section 22. 



(78)4^ (79)4*^^ 



145 ' ' 69.8 

Section 23. 

(80) 1:^ (81) ^^-^ 



499.1 ' 1.792 

Section 24. 

(82) lli^ (83) • ^^^^ 



3697 ^ " 44.7 

Section 25. 
(84) -A- (85) ^^ 



12 " ' 221 

Section 26. 

(86)4 (87) ^ 



5 ^ ' 151 



Section 27. 



Section 28. 
(90) J- (91) 1-i. 
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DTJODECIMALS 
OE CBOSS MULTIPLICATION. 

Section 1. 

PindthoTaLaeof 

ft. in. sec. ft. izL sec ft. in. sec. ft. in. sec. 

(1) 560X 340 (2) 870X 840 

(3) 12 10 X 7 7 (4) 13 6 X 8 5 

Section 2. 

(5) 183 3 X 12 2 (6) 83 9 X 24 11 
(7) 54 5 6 X 32 4 (8) 84 7 11 X 15 7 

Section 3. 

(9) 15 4 7 X 16 5 (10) 18 7 6 X 24 6 7 
(11) 34 5 7 X 33 7 9 (12) 44 3 11 X 55 5 7 

Section 4. 

(13) 87' 5 7 X 31 7 8 (14) 445 7 8 X 55 3 7 

(15) 834 7 9 X 34 7 11 

Section 5. 

(16) 567 7 5 X 15 7 8 (17) 56 3 5 X 18 3 5 

(18) 56 11 5 X 52 7 8 

Section 6. 

(19) 84 5 7 X 84 5 3 (20) 54 6 3 X 13 8 9 

(21) 57 5 8 X 15 7 8 

Section 7. 

(22) 84 8 7 X 57 5 8 (23) 144 3 1 X 83 7 5 

(24) 85 5 7 X 16 5 3 

Section 8. 

(25) 99 9 9 X 17 11 5 (26) 342 7 8 X 54 8 9 
(27) 567 11 5 X 59 3 7 
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Section 9. 

(28) The length, breadth, and height of a room are 26 ft 3 in. 4 sec. 

23 ft 4 in. 7 sec; and 15 ft. 3 in. 9 sec; what will be the 
cost of papering the four walls at Is, Sj^d. per square foot? 
and how much will the carpet cost at 1«. 4j^d per square 
foot? 

Section 10. 

(29) A window Is 8 ft 3 in. 5 sec. high, and 3 ft. 4 in. 7 sec. wide, 

what will 7 such windows cost glazing at 1«. S\d. per foot? 

(30) What is the cost of flooring a room 28 ft 3 in. 9 sec. long, 

17 ft. 4 in. 7 sec wide at Is, 4d, per square foot? 

Section 11. 

(31) What will the paving of a street cost 900 ft 5 in. 4 sec long, 

26 ft. 4 in. 9 sec wide, at Ss. 6|d!, per square yard? 

(32) What will be the expense of plastering the ceiling of a room 

26 ft. 7 in. 5 sec long, 16 ft 4 in. 10 sec wide, at lid, per 
square foot ? 

Section 12. 

(33) A rectangular box is 3 ft. 5 in. 4 sec long, 2 ft. 3 in. 5 sec. 

broad, and 1 ft 3 in. 7 sec deep, find the yalue of the 
timber which it contains, at Is, S^d, per square foot. 

(34) Und the cost of painting the walls of a room 22 ft. 4 in. 7 

sec long, 15 ft 3 in 7 sec wide, and 13 ft 7 in. 8 sec. 
high, at Is, l^d, per square yard. 

Section 13. 

(35) !Find the expense of glazing 10 windows, 4 of which are 3 ft. 

4 in. 11 sec by 7 ft. 3 in. 8 sec 3 of which are 3 ft. 1 in. 

5 sec by 8 ft. 4 in. 7 sec, and the remaining 3 are 2 ft 
11 in. 9 sec by 6 ft. 7 in. 9 sec, at 3s, 7ld, per foot 

Section 14. 

(36) What will a rectangular ciBtem 24 ft. 8 in. 7 min. by 15 ft. 

4 in. 7 sec by 4 ft 7 in. 8 sec cost lining the sides, 
ends, and bottom with lead at Is, 3^ per square foot ? 

(37) Find the cost of paying a floor 213 ft 4 in. 7 sec long, and 

18 ft. 4 in. wide at 6& 4ld, per square yard. 
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hiscella:neous exaicplbs. 

Section 1. 
(l)mndtheTalneof |i-=4J X || -r- ^ 

(2) Knd the value of | of 4- o^ ^ of 17«. 6}^ 

7 12 8^ 

(3) Beduce 8l 18«. r^d. to the fraction of 24«. 

(4) Diyide .80514 by .00567. 

(5) Find the yalue ofL .346 of f of a gomesL 

(6) Beduce 2L ISs, ed, to the decimal of a pound. 

(7) If 7 men can mow a field containing 4^ acres in 8} dajs, in 

how many days will 34 men mow afield containing 7| a. ? 

(8) Find the value of 3671 yards of cloth at 2/. 3s. 7id. per yard. 

(9) Find the amount of 83407. 17«. S^d. for 3^ years at 2^ per cent. 

per annum. 

(10) Cloth is bought at U. ISs. Ad. per yard, what is the selling 

price to gain 1\ per cent. ? 

(11) Divide 65/. 13«. \\d. amongst 3 men in the ratios of }, (, i. 

(12) Extract the square root of 5659641. 

(13) Extract the cube root of 23862997439. 

(14) A and B together can do a piece of work in 18 days, which 

B can do in 32 days, in what time can A do it alone ? 

(15) Find the cost of papering a room 16 ft. 3 in. 4 sec long, 

15 ft. 9 in. 10 sec. wide, 11 ft. 3 in. 7 sec. high, at \A\d. per 
square foot. 

(16) Which is the most advantageous to invest 1000^ the 3| per 

cents, at 78, or the 4^ per cents, at 86 ? 

(17) In 8i years, 35621 Is. 8d. amounts to 412il 10«. 3^y^ find the 

rate per cent per annum. 

Section 2. 

(1) Find the value of ?* "" ^^ x ii -r -^i X H? -r - 

1* — -rir 3J • 4^ "^ 192 • 6. 

(2) Beduce f of t of | of 3«. 6f<f. to the firaction of a pound. 

(3) Divide 1.46638 by .00467. 

(4) Find the value of f of f of 1 .3467 of 3/. 10*. 

(5) Beduce 3 yards 2 feet 4^ inches to the decimal of a yard. 
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8ection 2'^continued) 

(6) If 12 oxen eat IJ acres of grass in 12 J days, how long will 
49 oxen be in eating 13^ acres ? 

C7) What principal will produce an interest of 137/. in 2^ years, 
at 5 per cent. ? 

(8) Divide 1337/. amongst 3 persons in the ratios of j, i, ^ 

(9) A person invested 1000/. in the 3J per cent, consols at 94/., 

and sold at 96/., what did he gain ? 

(10) Extract the cube root of 842837448536. 

(11) If A and B together can do a piece of work in 20 days, which 

A can do in 27 days, in what time can B alone do it ? 

(12) Eind the cost of a chest whose dimensions are 3 ft. 4 ins. 

7 sees, long, 2 ft. 7 ins. 8 sees, wide, and 1 ft. 6 in. 7 sees, 
high, at 7$c/. per square foot. 

(13) Find the brokerage on a money transaction of 5378/. 17 s, Sd. 

at f per cent. 

(14) In 4^ years 530/. amounts to 643/. 5s, 9d,, find the rate per 

cent, per annum. 

Section 3. 

(1) If 5 men earn 7/. 10*. per week, how much will 30 men earn 

in 6 weeks ? 

(2) If 120 men can build a gun boat in 160 days of 8 hours long, 

how many hours a day ought 540 men to work in order 
to build 9 such boats in 480 days ? 

(3) How many hours a day must 56 men work to build i( of a 

ship in 150^ days, when 120 men can build f of the ship 
in 30f days of 9f hours each ? 

(4) Pind the value of H + H — ^i^ . H — 3^ 

7i - 6f + 1^ - 1,V 3i + 3| 

(5) Whatpartof aguineaisf of i of 1/. ? 

(6) Divide -00037568 by 87*6954, 

(7) What is the rate of interest so that 520/. lOs. 6c/. may pro- 

duce 18/. 18«. in 4 years ? 

(8) Extract the square root of | to four places of decimals. 

(9) Extract the cube root of } to four places of decimals. 

(10) Divide 627/. equitably amongst 4 persons, in the ratios of 3, 

4, 5, 6. 

(11) Bought sugar at Sd, per pound, find the selling price to 

gain 5j| per cent. 

(12) Find the cost of 34 tons 1 qr. 14 lbs. of iron, at 12/. 14«. e^d, 

per ton. 

p 5 



106 USOfilXAHXOTO 

(13) A can do a piece of i^ork in 26 days, ▼hich B can do in 32 

days, they work together 4 diiys, then A leaves off, in 
what time will B finish it? 

(14) Two sawyers out a balk of timber 7 times in the direction of 

its length and height, which are 25 feet 3 inches 7 sec 
and 2 ft. () in. 9 sec respectively, what do they earn at 
l)d per square foot? 

(15) A person has 3400/. of 3) per cent. Stock worth 77), he selb 

out, and buys in the 5 per cents, at 106, bow is his income 
affected? 

(16) In SI years 100021 amomits to 12151 12«. 6c2. find the Tate per 

cent, per snnuni. 



Section 4. 

(1) Find the value of ^| ^ ^| x ^ -^ 1 ef li 3i. 6rf. 

(2)^Reduce 3*. 7|d. to the fraction of 4». 7id. 

(3) Divide -62578 by :00467. 

(4) Beduce 2 ft 7^ in. to the dedmal of 3^ yards. 
<5) Find the value of f of 2*1467 tons. 

(6) If 17 men can do a piece of work in 9^ days, in how many 
days will 323 men do 4^ times the work? 

<7)lFind the itAer&it of 5678/. 3«. 7ii(l for 4 years, at 5^ per 
cent, per annum. 

<8) Extract the square root of A, and the cube root of ^ to 4 
decimal places. 

(9) Timber is sold at S^d, per square fbot, what is the prime 
eost when the gain is 7) per cent? 

{IQi) Divide 7516 equitably amongst 10 apprentices at Ss. per 
week, 132 men at 24^. per week, and 7 officers at 4/. 
per week. 

(11) A, B, C, together can do a piece of work in 12 days, which 
can be done by B and C together in 18 days, and by A 
and C together in 20 days. In what time can each 
doit? 

<12)^ind the cost of painting the walls of a room whose length, 
breadth, and height are 18 ft. 5 in. 9 sec, 15 ft 7 in. 
8 sec, 12 ft 4 in. 6 sec, at 4|J. per square yard. 

(13) A person has 2340/. of 4^ per cents. Stock at 68}, how will 

his income be affected by; selling out aad purohasing 3 
per cent. Stock at 76} ? 

(14) In 7f years 2000/. amounts to 2426/. 58.} find the mte per 

cent, per annum. 



107 



Section 5. 



(DrMthe Tine of *j:}l*|{ * |i^ X ^ 

(2) Eind the value of f of ^ of } ^ -^ of tf* 

(3) Find the value of f of ~ of 5J of 1^ ton. 

(4) Reduce zi. to a decimaL 

(6) Find the^lue of i:2?L« - :S«1|P _ :«??18 

(6) Find the value of j^ of ^of 1-3456 tons. 

(7) JBedsce 3 tons 3 cwt 56 lbs. 13 oz. to the dedmal of a ton. 

(8) If the 4\d, loaf weigh lib. 6]^ oz., when flour is Ss. 9d, a 

peck: what will the 19d loaf wei^^ when flour ii 14«. 
^perlNulKlf 

(9) What principal will give an interest of 182/. in 3| years, at 

4per cent, per anminL 

(10) What is the brokerage on a sale of 5673/. IBs, 9id., at 3i<L^er 

cent? 

(11) In which is it most advantageous to invest ; the 5 per cents. 

at 104i, or the 4 per cents, at 97^ ? 

(12) Find the walue of 314f at 3L Is. ^d, 

(13) Eztraet the square root of -^ to 5 places of decimals. 

(14) Extract the cube rootof ^^— to Ave places of decimals. 

(15) Coals are bought at 24«. per ton ; what is the selling price to 

gain 8} per cent ? and how many tons must be sold to 
realise an Income of 355/. per annum ? 

(16) A, B, C, and D enter into business ; A's capital was 350il for 

5 months, B's capital was 456/. for 4 months, C's capital 
was 8551 for 9 months, D's capital was 1040/. for 10 
months, when the whole profits amounted to 3467/. : 
required each man's share. 

(17) Find the amount of 5671 lOs. 6(2. for 3 years at 4 per cent. 

per annum, compound interest. 

(18) Find the value of 114 ft. 5 ins. 6 sec. x 84 ft. 5 ins. 10 

(19) 24 shipwrights can do a piece of work in 8 days which 32 

labourers can do in 12 days ; in what time will 7 ship- 
wrights and 10 labourers do it ? 
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Section 6. 

(1) Find the value of fl* - ^ - ?1? + 2i\ ^ ± X ? 

\3J 9i 299 3f/ 11 ^ 3 

(2) Find the value of 1 of ?? of i of -^ of li toM. 

11 28 9 12 

(3) Reduce 3 cwt. 2 qrs. 3 lbs. 4 oz. 11^ drs. to the fraction of 

a ton. 

(4) Reduce ^ — ?* + f to a decimal. 

(5) Find the value of '015525 _ '002408 'UU 

•345 -56 -032 

(6) Reduce 2 a. 3 r. 21^ p. to the decimal of 5^ acres. 

(7) Reduce 6 cwt. 3 qrs. 16 lbs. 12 ozs. 12f drs. to the decimal of 

a ton. 

(8) If a man travels 345i miles in 8| days of lOi hours long, 

in what time will he travel 1729 miles when the days 
are 9^ hours long ? 

(9) In what time will a sum of money triple itself at 3^ per cent. 

per annum ? 

(10) Find the value of 5 tons 13 cwt. 2 qrs. 14 lbs. at 4L Ss, did, 

per cwt. 

(11) Find the value of ^^ — ^ to five places of decimals. 

(12) Find the value of v^SJ — 2-^ to five places of decimals. 

(13) Coals are sold at 23«. per ton $ required the prime cost to 

gain 7i per cent 

(14) Divide 6444Z< amongst 3 persons in the ratios of 1}, 2^, 3|. 

(15) Find the amount of lOOOil for 5 years at 3^ per cent, per 

annum compound interest. 

(16) What will be the cost of papering a room 23 ft. 7 in. 5 sec 

long, 17 ft. 8 ins. 11 sec. wide, 13 ft. 5 las. 3 sec. high, at 
4tid, per square foot 

(17) Find the difference [in income by transferring 3400/ stock 

from the 4^ per cents, at 92, to the 5^ per cents at 97. 

(18) 18 shipwrights can do a piece of work in 5 days, which can 

be done by 12 labourers in 9 days, and 24 apprentices in 
16 days ; in what time wiH 3 shipwrights, 5 labourers, 
and 8 apprentices do it ? 

Section 7. 
(1) Fmd the value of ^^ + ^i — ^i x ^ — ^ X ?2 
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Section 7—{<c<mHnued). 

2) Beduce 17. Ss, Ql^d. to the fraction of a goinea. 

3) Find the value of f of f of ^ of ^\ "^ l\ of a guinea. 

H — 2f 

4) Beduce || + ?i + ito a decimal 

5) Eind the value of 

•00110944 -00324756 __ ' 1455489 _ '27255 
•3467 *** '873 56*7 79 

6) Eind the value of 5*678 X 2^ guineas. 

7} Beduce 21 78. Sfd. to the decimal of 24 shillings. 

8) Eind the value of 347^ Ihs. of tea at 3^. 9|d per Ih. 

9) Extract the square and cube roots of If to 4 decimal places. 

10) Eind the interest of 5678/. Vs. 8K for 3| yea^s at H per 

cent, per annum. 

11) If the 6^(2. loaf weigh 2 lbs. 3oz. when flour is 3s, 2^d. per 

stone, what will be the weight of a IQ^cL loaf when flour 
is 4«. 7^d, per stone ? 

12) In what time will a sum of money triple itself at 4f per cent. 

per annum ? 

13) What principal will gain 52/. 3s, 4d, in 3^ years at 4^ per 

cent, per annum ? 

14) Three men, A^ B, C, have 3s, Gd,, 4s. 4c/.. 5s. 3d. per day 

respectively, when working at day-work ; they work at 
a bargain during one week, and earn 6/. \5s. 6d. what is 
each man's share ? 

15) Coals are bought at 26^. 6d. per ton, and sold at 2Ss. 9d. ; find 

the gain per cent., and how many tons yearly must be 
sold to reidise an income of 450/. ? 

16) Eind the amount of 345/. for 3^ years at 3 per cent, per 

annum compoimd interest. 

17) A cistern can be filled by three pipes, A, B, C, in 2, 3, and 4 

hours respectively ; they all run together for 10 minutes, 
after which A is stoppcMl ; in what time will B and C fill 
the remainder of the cistern ? 

18) Transfer 4000/. stock from the 3J per cents, at 86, to 4^ per 

cents, at 94, and find the difference in the income. 

19) What will be the cost of 34 feet 5 in. 7 sec. of paper 3 feet 8 

in. 4 sec. wide, at 8|d. per square foot ? 

20) If A and B can do a piece of work in 10} days, which can be 
done by A and C in 12} days, and by B and C in 14} 
days ; in what time can each do it alone ? 
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Section 8. 

(1) Find the value of 41- -T- ^ x i? + — 
^ ^ 6i • 8V^ S6 ,11. 

(2) Reduce 2 tons 2 cwt. 1 qr. 11 lbs. 8^ oz. to the fraction of 

a ton. 

(3) Find the value of -L -r -^ X — -r ^^ of a ton. 

I 17 34 ll^i^ 

(4) ReduoB ^ "" f\ -^ .|i- x ^ to a decimal fraction. 

(5) Find the value of 

.42 X .00*87 + 155^2 -. -J???!??? 
^ -684 -584 

(6) Find the value of /-|L -j. 2.314 ) of IJ ton. 

(7) Beduce 2 m. 7 £ 18 p. 3 yds. to the decimal of 2 miles. 

(8} Find the value of 576i cwl of iron at 32. 7«. 10^. per cwt. 

(9) Extract the square and cube roorts of Jt^ to £our decimal 
phioes. 

(10) Find the amount of 374/. IBs. 7^d. for 4^ yeazs at 3^ per cent* 

per annwTn, 

(11) K 40342 cubic feet of gas be consumed in 3 m. 3 w. by 16 

bioners which bum 3f hours per day, in how many 
months will 24 burners, which bum 8^ hours per day, 
consume 56784 cubic feet of gas ? 

(12) What principal will produce an interest of 2342. 13s. 4d. in 7| 

years at 2f per cent, per annum ? 

(IS) Jb. what time wiU a principal of 15621 17«. 6d, amount to 
20277. 16«. 7^^ at 3^ per cent, per annum ? 

(14) Divide S6782. 15s. 9d, amongst A, B, andCin Idie ndosof 

2i, 3i, 4i. 

(15) Cloth is bought at 17«. 6dL per yard, required the selHag 

price to gain 5f per cent. 

(16) Find the amount of 567/. for 4^ yean at 4 per cent, per an- 

num, compoimd interest. 

(17) A,B, C can do a piece of work in 25, 35, 45 days respectively; 

they an work together for 8 days, in what time will B 
and O finish the remainder ? 

(18) Transfer 5400/. stock from the 4^ per cents, at 96, to 5 per 

oents. at 104, and find the difference in the income. 

(19) Find the value of a plot of land 67 ft 3 in. 4 sec by 14 ft* 

5 ins. 6 sec. at 5«. e^d, per foot 
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Section 9. 

5 — . 3 ^, 4 ^ 2 
(1) Find the value of H — H x ^ • ^ 



6 16 • 12. 

(2) What psrt of an tua*e 18 1 a. Ix. 30p. 33^jtyds. ? 

(3) Tlnd tlie value of f -1 + — ) X -i5- ^ - of an acre. 

(4) Reduce -S. — J- + ^ "~ ^V to*decimaL 

oi" 5 ^a "~" »4" 

(6) Find the value of 5.634 x .0057+ ^'^^^^ ' '^^^^^ 



8465 5632 



(6) Find the value of f-^ + J- ^ of .0467 of J of 



an acre. 



(7) Bedffice 5h.li. L5qiL21fi. of paper to the decimal of 16 

hundles. 

(8) Find the value Of 53 tons 14 cwt 3 qis. 21 lbs. at 132. 14«. 

ejrf. per cwt. 

(9) Extract the square and cube roots of .0467 to four places of 

decimals. 

(10) In what time will 45021 gain an interest of 75/. at 2f per cent. 

per annum ? 

(11) If 18 men can do a piece of work in 3| months, working 27}. 

days per month, in what time will 91 men do 3^ times 
the work, by working 31^ days per mon^ ? 

(12) What principal will produce an interest of 135/. 3is. 4</. in 4} 

years at 3^ per cent, per annum ? 

(13) In what time will a principal of 563/. 12«. mmotmt to 644/. 

19tf. 4^^ at 2f per cent, per annum ? 

(14) iDivide 26,021/. 5«. equitably amongst 5 oaptains, 15 inferior 

officers, and 1300 men ; a captain having 55/., an inferior 
officer 22/., and a man 2/. lOs, per month. 

(15) Find the amount of 2000/. for 5 years at 2 per cent, per an- 

num, at compound interest. 

(16) Com is sold at 13/. ISs, per load, required the prime cost 

when the gain is 6]^ per cent. 

(17) A and B can do a piece of work in 7 days, winch can be done 

by A and C in 10, and by B and C in 12 days, in what 
time will each do it ? 

(18) Which is the moat advantageous to invest. Si per cent at 

86, or ^ per oent. at 94 ? 
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(19) Find the value of a plot of land 132 ft. 5 ins. 10 sec. by 
42 ft, 7 ins. 9 sec. at 78, 9^d, per square foot. 

Section 10. 

(1) Find the value of-L xi — — xi--^~ 

f 6 * 16 3 • 5 

(2) What part of a pound Troy is 8 oz. 3|f drs. avoirdupois? 

(3) Find the value of (f + f — ^) of ^ of f^ of 3i lbs. troy. 

(4) Reduce fi — ,- i + ^isn^ to a decimal fraction. 

* 01384 '2672 

(5) Find the value of 346 X 0035 — • 

346 835 

(6) Find the value of (1- -^ 1^ ^f . 1345 h^. troy. 

(7) Beduce 8 months 3 weeks 6 days 20 hours 59i min. to the 

decimal of a month. 

(8) Find the value of 133 acres 2 roods 20 poles of land, at 352. 

17«. 9^. per rood. 

(9) Extract the square and cube roots of 8*4678 to four places of 

decimals. 

(10) A principal of 16002. will give an interest of 166/. in 4^ years; 

find the rate per cent. 

(11) If 204 men can build | of a ship in 384 days, working 10^ 

hours per day, in what time will 768 men build | of it, by 
working 8i hours per day f 

(12) In what time will 3450/. 48, eld. amount to 4515/L 9& 8^ at 

4| per cent, per annum? 

(13) What principal will gain 132/. 5«. in 5 years, at 4f per cent, 

per annum? 

(14) Shipwrights and shipwright apprentices have 48, 6d. and Is. 6dL 

per day, respectively; divide 4332/. equitably amongst 84 
men and 52 apprentices. 

(15) Find the amount of 3540/. 5*. for 3^ years, at 5 per cent per 

annum compound interest. 

(16) Bought iron at 14/. 15& per ton, how must it be sold to gain 

7f percent. 

(17) If 12 shipwrights or 16 labourers can do a piece of work in 

46 days, in what time will 7 shipwrights and 11 labourers 
finish a similar piece of work? 

(18) What is the cost of 550/. in the 3 per cent. Consols at 82|, 

allowing | percent, for brokerage? 
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Section 10 — (ctrntinued), 

(19) Eind the cost of planking the floor of a room 521 ft. 7 in. 
11 sec. hj 24 ft. 3 in. 7 sec., at did, per square foot. 



QUESTIONS m SECTION 10, MISCELLANEOUS EXAM- 
PLES, WORKED AT FULL LENGTH. 

Question 1. 

?5 16 3 6^X)Z^y^^8 

4 2 

In forms of [ 1 ] particular attention is required to distinguish 

the numerator — properly speaMng— from the denominator. A 
strong line is generally adopted to separate the numerator and 
denominator in these compound fractions. 

Thus, -g is dijQTerent from t. ; the first is ^ meaning one 

divided by f ; and the second is ^^, meaning ^ divided by 7. 

Question 2. 

Observe, that 5760 grains make a lb. troy, and 7000 grains 
make a lb. avoirdupois. 

oz. dr. oz» dr. oz. oz. 
„ m „ 128 ^8 238 18 , . j . 

® ^35=^®l5'=®S6==^=^S6 PO^ds avoixdupois. 

18 18 

. * . 35 X 7000 » 3600 grains in ^g pounds avoirdupois. 
And 5760 = grains in a poimd troy. 

__ - 3600 6 - 

Therefore, g^g^ = g- of a pound troy. — Atu. 

Question 3. 

Wherever there are several fractions to be added or subtracted, 
they must be reduced to a simjjle fraction, and the result must be 
operated on as directed by the signs placed between each fraction. 
Wherever of is used, the sign of multiplication must be written 
in its place. 
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Question 3 — (continued). 



8) 7 (0 lbs. 


J 2 

= ^ X i^ X ?^ X - lbs. troy 


12 


— 


/^ U Xf 2 


8) 84 (10 oz. 


4^0 


80 


2 


4 


7 , 


20 


= - lbs. troy. 


8) 80 (10 dwts. 


= 10 oz. 4- lOdwts. 


80 






Question 4. 



Beduce each complex fraction to a simple one, then find the 
ralue of each in decimals and add or subtract as the case 
may be. 

32 32 72 43 
3| 5i 5| — S^^ _ 10 6^ 14 "" 14 

4t^ "■ 104 ■*■ 7^ - 5# *"il"~"il "^ ?2 11 

10 6 14 "" 14 

_ 32 _ 32 29 
41 61 25 

^leS^l^r" = -78048 -.M«9. 1-16 

= 1*41589 Ans, 

Question 5. 

346 X -0035 — l£i2?* — 'J^'^L = 1-211 — -00004 

846 835 

— -00032 »= 1-21064 Ans, 

346 346) -01384 (-00004 835) '2672 (-00032 
•0035 1384 2505 



1730 1670 

1038 1670 

1*2110 
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Question 6. 



3 



fL -1. ± ^of •1345of Ib.troy= -^ X 7 X '1345 



lbs. 



:;= '4035 Ibs. 

= 4 oz. 16 dwts. 20^\ gr. Ans, 



.4035 
12 

4-8420 
20 

16-840 
24 

336 
168 

20*16 



Question 7. 

There are two methods of working such questions as this ; the 
first is to reduce each of the given quantities to its lowest deno- 
mination, then divide one by the other, and reduce to its lowest 
terms, thus: — 

in. w. d. h. m. 
8 3 6 20 59i 
4 



35 

7 



251 
24 

1004 
502 

6024 
20 

6044 
60 

362699 
3 

1088098 



1 

4 

4 
7 

28 
24 



112 
56 

672 

60 

40320 
3 

120960 



Then, ^^^^^^^ = 8.99551 Am. 
120960 



116 



MISCELLAITEOrS 



The second method consists in finding step hy step the decimal 
corresponding to each of the given parts, as follows : — 

6,0)5,9.333333 



4) 20.988888 

24 = X 

6 ) 5.247222 

7) 6.874537 

4) 3.982076 

^^^^P^— ^^.^^^— ^^^M^B^ 

8.995519 Ans, 



8. d. 




10 


\ 


5 


\ 


2 6 


\ 


3 


tV 


0} 


iV 



Question 8. 
a. r. 
133 2 

4 

534 roods at 35 17 9^ per rood 



534 
35 



£. 8. d. 
19,164 9 7^. 



2670 
1602 

18690 
267 
133 10 
66 15 
6 13 



2)35 17 9J 

17 18 lOi = -- 
19164 9 7i 



£19,182 8 6 Ana. 



rthe value of 
20 perches, 
or i of a 

^ rood. 
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£19,164 9 7i 



Question 9. 

The method of extracting the square and cube roots will be 
best explained by a friend or teacher. 

8 '4678 (2*90997 = square root. 
4 

49)446 
441 

5809) 57800 
52281 



58189) 551900 
523701 

581987"^ 2819900 



EXAUPIiES. 
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Question 9 — (continued). 
Homer's method of finding the cnbe root. 




2 




4 


2 
2 


4 

8 


4 
2 


120000 
1809 


600 
3 


121809 
1818 


603 
3 


12362700 

48784 


606 
3 


12411484 
48848 


6090 
8 


1246233200 
122284 


6098 
8 


1246155484 


6106 

8 


• 


61140 
2 





8-4678 (2-0382 
8 



= cube root. 



467800 
365427 

102373000 
99291872 

3081128000 
2492310968 

588817032 



61142 

By dividing 588 by 124 as follows, the root may be pushed to 
two more decimal places 2-038247. 

124) 588 (47 
496 

920 
868 



By dividing 308 by 124 the quotient will be 247. 

These hints, of pushing the decimal places in Homer's method 
of extracting the cube root, are best explained by a teacher. 
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Question 10. 

In proportional questions, always observe the question which is 
asked, then find the term similar to the one named in the question 
asked, and place it on one side of the sign of equality; and write 
on the other side the explanation of tlus term as given by the 
question, thus, " find the rate per cent., or the interest of a 100/. 
for one year,'' is asked. 

(1) 166 = int. produced by a principal of 1600 in 4 J years. 

£ 
166 

(2) jgQ^ = int. produced by a principal of 1/. in 4^ years. 



1 66 y 2 

(3) i ^gQQ Q = int. produced by a principal of 1/. in 1 year. 

£ 
83 

fA\ ^09^0 X 9 = int. produced by a principal of lOOL 

W ^0 in 1 year, 

4 

83 11 

= 36=2i'**^P^'*^°*- 

Step 1. 166/. is the interest, which is the same element as that 
which is required. (Find the interest of 100/1 for 1 yr.) 

Step 2. Will a principal of a 1/. produce more or less interest, in 
the same time, than 1600/. ? The answer is obviously 
1600 times less, then divide by 1600. 

Step 3. Will a principal of 1/. produce more or less interest in 1 
year than 4^ years? The answer is obviously 4^ times 
less, then divide by 4^ or ^ 

Step 4. Will a principal of ll produce more or less interest, in 
the same time, than 100/. ? The answer is 100 more, 
then multiply by 100. 

Question 11. 

384 = days in which 204 men can build f of a ship working 10^ 
hours per day. 

384x204 = days in which 1 man can build } of a ship working 
lOi hours per day. 
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Question 11^ (continued), 

384X204 , • V 1- , 1. -1^ , ^ ,. 

= days in which 1 man can build i of a ship working 

^ 10| hours per day. 

384X204X5 _ ^^^ ^ ^^^^ ^ ^^^ ^^ ^^^ ^ ^^ ^ ^^^ ^^^^^ 
^ ing 10| hours per day 

384X204X5 _. ^^^ ^j^^^ ygg ^^^ ^^ ^^^ ^ ^^ ^ ^^^ working 
3 X 768 io| hours per day. 

384X204X5X31 _. ^^^^ ^^^ 768 men can build | of a ship 
3 X 768 X 3 working 1 hoii? per dajjr. 

384X204X5X31X2 _ ^^^ ^^^^ ^gg ^^^ ^^ ^^jj^ ^ ^^ ^ ^^^.p 
3 X 768 X 3 X 17 working 8J hours per day. 

= 5?2 = 206f days. 

o 

Step 1. The question asked, how many days ? then the element 
days is placed before the sign of equality, and its ex- 
planation after. 

Step 2. Will 1 man take more or less days than 204 men to do 
the same work ? The answer is 204 times more, then 
multiply by 204. 

Step 3. Will 1 man take more or less days to build i of a ship, 
than f of it ? 8 times less, then divide by 3. 

Step 4. Will 1 man take more or less days to build f of a ship, 
than i of It ? 6 times more, then multiply by 5. 

Step 5. WiU 768 men take more or less days to build f of a ship, 
than 1 man ? 768 times less, then divide by 768. 

Step 6. Will 768 men take more or less days to build f of a ship, 
when working 1 hour per day, than working 10^ hours? 

10^ times more, then multiply by lOi or -i. 

3 

Step 7. Will 768 men take more or less days to build f of a ship, 
when working 8J hours per day, than working 1 hour? 

8^ times less, then divide by 8^ ctr its equal ll^ 

The student should be careful to write out the full explanation 
of each step, until a facility is acquired in working the questions. 
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^e 8. d. 

3450 4 6^ 
20 



69004 
12 

828054 
4 



3312218 = farthings 



Question 12. 

^ 8, 

4515 9 
3450 4 


d. 

H 
6i 


1065 5 
20 


li = - 


21305 
12 




255661 

4 





gain in the 
number of 
years re- 
^quired. 



1022647 = farthings. 



1 

100 

400 
19 



=: years that lOOiL gains 4|/. 
= years that 1/. gains 4f/. 

= years that 1/. gains 1/. 



400X1022647 _ ^^^^^ ^YuU (3450/. 4«. 6irf.) gams (1065/. 5s, Ifrf.) 
19 X3<51i2iBio 



409058800 
62932142 



= 6i years nearly. 



Question 13. 
100 = principal that will gain 4f /. in 1 year. 

}— = principal that will gain 4f /. in 5 years. 
5 



^^^ = principal that will gain 1/. in 5 years. 
5X19 

100X4X(135/. 5g.) _ principal that will gain 132/. 5«. in 5 years. 
5X19 

_ 80 X 132i 
5 X 19 



= S0X5^^ = 12??2 =556/ 16*. 10Arf,^«*. 
19X4 19 ^^ 
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Question 14 

VsBUm App. 

84 52 

336 52 

42 26 

378 = shillings. 78 = shillings. 

.'. 378 + 78 = 456«. being the sum of daily wages of the men 
and apprentices. 

^ ^ ^^^^ = 421 15*. the man's share. 
2 X 456 

^ ^ ^^^ = 14i: 5*. the apprentice's share. 
2 X 456 

Question 15. 

£ 
3540*25 
5 



177 • 0125 Divided by 100. 
3540-25 



3717*2625 = amount at the end ot 1st. year. 
5 



185*863125 
3717*2625 



3903* 125625 = amount at the end of 2nd. year, 
5 



195*15628125 
3903*125625 



4098*28190625 = amount at the end of 3rd« year 
5 



2)204.9140953125 

102*45704765625 
4098*28190625 

4200*73895390625 = amount at the end of 3 J years. 

^ = 4200/. 14». 9jrf. 

14,7790 
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Qaestioa 15— (coB(iiiifed> 
14, 7790 

12 



9*348 
4 



1,392 

Question 16. 
107f = cost price of 100/. by the qoettknu 

~- = cost price of 1/. 

400 

12LiLll* = cost price of 14/. 5s, 

400 ^ 

Question 17. 
1 shipwright oan do -r^ part of the work in 46 dayau 

1 shipwright can do part of the work in 1 day. 

*' o 12 X 46 

7 shipwrights can do ^ part of the work in 1 day. 

1 labours can do — — part of the work in 46 days. 

16 

1 labourer can do - part of the work in 1 day. 

16 X 46 

11 labourers can do ^ — part of the work in 1 day. 

16 X 46 

Then, 7 shipwrights and 11 labourers can do f — — +^^— ^ j 



61 
48 X 46 



part of the work in 1 day. 



Therefore. 1 * -j^JL- == ilAii = 36 -if- day, in 
doing the whole work. 
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Question 18. 

£ 

— = the number of 3 per cent consols. 
100 

£ 

550 X 82f ^ ^j^g ^^^ q£ ^Yie 3 per cent, consols. 
100 ^ 

£ £ s.d. 

s=s 453.0625 =: 453 1 3. 

8, d. 
The brokerage on 453*0625 at i per cent = -566328125 =11 3$. 

£ s.d. 8. d. £ s, d, 
, * . 453 1 34-11 3f = 453 12 6f the cost of the consols. 

Question 19. 

Ft. in. sec. 

521 7 11 Multiply length by breadth. 

24 3 7 



12519 10 
130 4 11 9 
25 4 3 7 5 

12675 7 3 4 5 

Then, 12675 ft. at 9^ = 12675 = 514/. 18*. 5J(/. 

9f_ 

114075 
6337i 

3168f 



12)12358H 



12)273 



2,0)1029,8 5d, 

514 185.'5irf. 
^d, = 39 farthings. 

39 12)39 12)39 22*75 

7 -81 

4)3-25 12)3-25 -09 



22-75 



81 3) -27 23-65 farth. = Sfrf. 



09 



Hence 514/. IBs. Sid, + 5}c/. = 514/. 18s. lid. the cost of 
planking, 

o 2 



124 



LOGAEITHMS. 

Logarithms were invented by Lord Napier, a celebrated Scotch- 
man : he is sometimes called Baron Merchiston. 

The discovery, which is certainly one of the most important in 
mathematical science, was made known to the public in a work 
entitled '* Mirifica Logarithmormn Ganonis descriptio," 

The chief object of logarithms, although used extensively in 
the higher branches of mathematics, is to fiEidlitate the complex 
operations of multiplication, division, and extraction of roots in 
arithmetic. They are indispensible in computing the sides and 
angles of triangles, as practised in trigonometry, astronomy, and 
navigation. 

The following scheme will convey an idea of the nature of 

logarithms : 

10® = 1 
10V= 10 
10» = 100 
10« = 1000 
10* = 10000 
10* = 100000 
10» = 1000000 
&C. &C. 

Thus 10 raised to nothing ^'wer is 1 ; 10 raised tothe^r«t 
power is 10 ; 10 raised to the second power is 100 ; 10 raised to 
the third power is 1000 ; &c. The numbers 0, 1, 2, 3, 4, &c., are 
the logarithms to the natural numbers 1, 10, 100, 1000, &C., to 
the base l(k In this system of logarithms, the logarithm of each 
number between 1 and 10 lies between and 1 ; the logarithm of 
each number between 10 and 100 lies between 1 and 2 ; the 
logarithm of each number between 100 and 1000 lies between 2 
and 3 ; &c. 

The late Dr. Button published a system of logarithms to the 
base 10, which is generally used in this coimtry, and contains, 
besides several useful tables in trigonometry, the logarithms of all 
natural numbers from 1 to 100000. 

Tliis book should be obtained, and the method of using it will 
be best explained orally by a teacher. 
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Lord Napier^s logarithms had the number 2*7182818 for their 
base; it was reserved for Henry Briggs, Savilian Professor of 
Geometry at Oxford, to point out the advantages of the system 
of logarithms whose base is 10. 

Logarithms, whose base is 2*7182818, are called hyperbolic, in 
consequence of a property of the hyperbolic curve connecting its 
area with these logarithms. 

Multiplication and division of numbers are performed by 
addition and subtraction of logarithms. The squaring of num- 
bers and extraction of roots are performed by multiplication and 
division of their logarithms. 

EXAMPLES. 

Section 1. 
;(1) 53-14X -0047X89 (2) 36-145X1-3416X '5678 

(3) 94-675X1-0078X3-1416 (4) 1-46678x3 '5678X99 

(5) 32 • 5678 X * 004167 X 683 • 56 (6) 83 • 456 X 5 • 6789 X 1 ' 0456 

Section 2. 

(7)456X5-367 (8)834-45x63-141 (9)586-72x58-3041 

(10)831 -14X1 '5678 (11)3144-1 X* 16785 (12)831-146X83-1415 

Section 3. 
(13)567•14-^56-384 (14)53-156-r96-784 (15)8314-5-r831-896 
(16)3104-5-^-6-7869 (17)50-673-^8-4678 (18)30-467-f-5-7312 

Section 4. 
(19) 5-167X31-567-2-7-1416 (20) 83- 1417 X '00467-*- -0415 

(21) l-04067X6-34l6-r-'00467 (22) 831-837 X9-1367-r- 46783 

(23) 99 • 1416 X -046789-^1 -1416 (24) 45' 783 X 12- 678 -^ 3141 6 

Section 5. 

xggx 34-567 y 34-52 .g^v 81-567 X 53-84 .g^v 91-56 X 3145 6 
^ ^34-16X2-135 ^ ^ 55X77X3 ^ '^ 56*78 X 32-32 
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Sfiotion6. 

. g. 3-1416 X 56-314 X 59 ^g-v 41*567 X 9'8765 X 3*1067 
^ ^ 99-998 X -09898 ^ ^ 5*9879 X 9*8794 X 99 

89-349 X 79-989 X 79 



(30) 



45*678 X 52-349 X 99 
Section 7. 



• IK* 



(31) 31-156" (32) 1*4167* (33) 81 X 16 X 1-15 

(34) 81*416* (35) 3*1416» (^^^ 54 X 1-1314 X ^5* 1678 

Section 8. 

(37) 3l" X 4"** (38) 83^ X 31~* 

(39) 43*167* X 2*141""' (40) 81*1598* X 15*178"* 

(41) 83-76* X 3"* (42) 85*675* X 81*375"* 

Section 9. 

31*567* X 45*67* / 84*567 X 99^989 

83*99* X 31*98* V^ 84*678 X 98*345 

r45) V^ 3-987 X -00499 9 
^ ^ y/ -0004999 X 7*939 

Section 10. 

(4C) ^f ^ A/f (4.) ^^ X 57* ^^,^ 83*1516* X 91*34*" 
5* X 19* 3*1416* 52*1314^X3*14* 

Section 11. 

(49) i. ^^ X ^ \ * (50) n/8^987' X 3*989^ 

^3*194 X 7*67*>' 5*987* X 3*46* 



(51) > /3*9148* X 984*7 
a/9* 949 -7- 7*678 



.7gi 
678~ 
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Section 12. 

(52) 831* X 5-167* 51 '6783* X 5378* 

81-321* 'V^Sl X 52* 

2^ X 5-314* X 7-345* 



(54) 



9* X 7* X 8*534* 



Section 13. 

(55) 8-946"* (56) 5-989"^ X 68*98 

(57) 12-845"^ (58) 9-019"* X 10-998 

(59) 946-57'* (60) 5*897"* X 537-89 



Section 14. 
, , 81* a/T ,_^ 51* a/91 



(63) 



53^ X 99* X 100* 
5^ X V33X42* 



Section 15. 

(64) 91-845* X 7-99* (65) 9* X 7* X 8* 

(66) 51-789^ -r 89-987* (67) 505-73* X 9-847"* 

(68) 813-146* T- 91-785* (69) 85-769* -r- 76*789"* 

Section 16. 

(70) 5 V2F99- X 7 V99 7"° X 9"^^ X 11"* 

7 \/54 X 9 a/ 32 9"* X 77"* X 24"* 



(72) 



99* X 101-56"^ X 54-67* 
67* X 83"* X 42*893"* 
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Section 17. 
(73) (84-56 X 99)^ (74) (56-84 X 3-1416)* 



76^ /" 934-78 X 56-789 \ 
^ \ P4-32 J 



Section 18. 



(76) (73-45^567-42)* (77) /' 83-478 X 56-789 \ 

^ ^ V3-7854 X -7854/ 

C78^ / 'S^Se X - 004789 \^ 
^ ^ V 00476 X 1-567 / 



Section 19. 

(79) V34r X 432* ^g^j 83-1* x 2-1416* 

987* X 314* 5-178* x 1'432* 

(81) (^ 8-3456^ X 11-12* X 78-41* \ 
N8416* X -0467^ X -00056"/ 



Section 20. 

(82) ^^' X 1-467' (33J / 314' 'x 104* \ 

983-45* X 17* W19 X 3^ X 11/ 



(84) ^y^ S'iS^ X 67-143 x 1-314* 
81* X a/99 X V^ 
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ThefoUowiTig Examination Papers, arranged in the order of 
difficuUy, are designed with a view to test the skill and 
proficiency of the stvderU in the four parts of arithmetic 
indicated by each section. 

EXAMINATION PAPEE, No. 1. 

Section 1.— COMPOUND EULES AND REDUCTION. 

1.— Multiply 344/. 15*. 6H by 25, and divide the result by 132. 

2. — ^In 134/. bs, 6fc/. how many farthings are there ? 

3. — ^Find the difference between 20 tons 13 cwt. 17 lbs. 10 ozs. and 
11 tons 15 cwt. 2qrs. 24 lbs. 13 ozs. 

4. — ^Change 34 miles per hour to feet per second. 



Section 2.— VULGAR AND DECIMAL FRACTIONS. 

1. — ^Find the greatest common measure of 238 and 518. 
2. — ^Find the least common multiple of 12, 18, 26, and 54. 
8.-Find the value of ^-^iL*_ X | ^ H 

4. — Change 5«. 6i</. to the fraction of a guinea. 

i. TAJ J i.1. ^1 « ^ •010206 , 44-65 

5. — ^Find the value of + '-rT:r* 

•243 -045 

6.— Find the value off of -4567/. 



a 
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Section 3.— PROPORTION, INTEREST, SQUARE AND 
CUBE ROOTS, AND DUODECIMALS. 

1. — ^If 10 men can do 3 pieces of work in 6i months, in what 
time will 52 men do 12 such pieces of work ? 

2. — ^Find the interest of 345/. lis. S\d. at 4^ per cent, per annum 
for 3 years. 

3. — An article is bought at 3/. lOi. per unit and sold at SL 15«. ; 
find the gain per cent. 

4. — ^Extract the square root of 74390625, and the cube root of 
735580702683. 

ft. in. / ft. in. / 
5.— Find the value of 34 5 7 by 24 6 9. 



Section 4.--RATI0S, STOCKS, BROKERAGE, 
EXCHANGE, Etc. 

1. — ^A andB can do a piece of work in 18 and 24 days respec- 
tively, A works 4 ^ys alone ; in what time will they 
finish the remainder together ? 

, 2. — Transfer 1500/. 3 per cent stock at 90/. to 4 per cents, at 95/., 
and find the difference in the annual income. 

3. — A puts 300/. for 4 months and B 400/. for 5 months in trade, 
which realizes a profit of 56/. ; divide it equitably between 
them. 

4. — ^Find the amount of a bill which is 40/. after the discount at 
4 per cent, is deducted. 

5. — If the exchange between London and Amsterdam be 36s. . 
Flemish per pound sterling, and between Paris and 
Amsterdam 2 francs per 3s. Flemish, how much money 
sterling must be remitted to Paris, by way of Amsterdam, 
to discharge a debt of 20,000 francs ? And find the 
arbitrated value between London and Paris. 

The arbitrated value between Paris and London is the value of 
a franc in pounds sterling. 
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EXAMIISTATION PAPEE, No. 2. 

Section 1.— COMPOUND EULES AND REDUCTION. 

1. — Multiply 34 ton. II cwt. 15 lbs. 10 ozs. by 37, and divide the 
residt by 563. 

2. — ^Reduce 345679 grains to pounds troy. 

3.— Find the value of (346L 15*. 9H — 198/. 19«. llirf.) X 
49 -?. 314. 

4. — Change 23^ feet per second to miles per hour. 



Section 2.--VULGAR AND DECIMAL FRACTIONS. 

1. — ^Find the greatest common measure of 195, 351, and 423. 

2. — Three men start from the same point to travel roimd an 
island, whose circumference is 3240 miles, at the rate of 
24, 27, and 30 miles per day ; where is the second when 
the &rst and third are together, and when will they all 
three be together. 

3.— Find the value of ^t "" ^^ -^ H x ^ 

5* — «^ 5* 279 

4. — Change 18 cwt. 2 qrs. 18 lbs. 10 ozs. 10} drs. to the fraction 
of 1 ton 4 cwt. 

r -n*: ^*i. 1 -/1-8285 , 80-19 •02336\ - 1 - , „ 

5.-Fmd the value of (-^^ + -99- - "^73"j ^^ 3*^^* * 
guinea. 



Section 3.--PR0P0RTI0N, INTEREST, SQUARE AND 
CUBE ROOTS, AND DUODECIMALS. 

1. — ^If 18 men can build a house in 3| months, working 25 days 
-per month, how many men will build 13 such houses in 6i 
months, working 35 days per month ? 

2. — ^At what rate per cent, per annum will 350/. amount to 399/. 
in 4 years ? 

a2 



1 APPEIO)!!. 

3. — An article is bought at 3/. 68. 8d. per unit ; find the selling 
price so as to gain 8^ per cent. 

4. — Extract the square and cube root of || to 4 places of deci- 
mals. 

5. — Find the price of glazing a window 5 ft. 3 in. 9' by 
3 ft. 7 in. 6% at 2«. 6f{/. per square foot. 



Section 4.— RATIOS, STOCKS, BROKEBAGE, 

EXCHANGE, Etc. 

1. — 3 shipwrights or 7 apprentices can do a piece of work in 
14 days ; in how many days will 13 shipwrights and 25 
apprentices do 3^ times the work ? 

2. — ^A merchant buys 3456?. of 3^ per cent, stock at 97| and sells 
out at 93| ; what does he lose per eent. ? 

3. — ^Brass-castings, suitable for the engineer, are composed of 10 
parts, by weight, of copper, 1 part of tin, and | of zinc ; 
find the copper, tin, and zinc in a brass-casting which 
weighs 1^ cwt. 

4. — 10 lbs. of beef is worth 8i lbs. of bacon, and 17 lbs. of bacon 
is worth 14 lbs. of lamb, and 27 lbs. of lamb is worth 25 lbs. 
of veal, and 35 lbs. of veal is worth 32 lbs. of mutton, and 
56 lbs. of mutton is worth 2L 5s. ; what quantity of beef 
can be bought for 15/. 15«. ? 



EXAMINATION PAPEE, No. 3. 
Section 1.— COMPOUND RULES AND REDUCTION. 
1. — ^Reduce 84 miles pes hour to feet per second. 

lb. ox. dwt. gr. lb. ok. dwt. gr. 

2.— Find the value of (34 8 13 15 — 19 11 15 18) X 9 -i- 37. 

3. — Three men, A, B, and C, walking respectively at the rates 
of 14, 18, and 22 miles per day, start from the same place 
to walk in the same direction, round an island 2772 miles 
in circumference ; how many times will each travel round 
the island before they are together again ? 

4. — ^Reduce 18 feet per second to mUes per hour. 
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Section 2.— VULGAB AND DECIMAL FRACTIONS. 

1.— Find the value of i-±^ x ? -^ ?i -r — 

i - i 5 • ^ • 234 

2. — ^Beduce 5s. 5id, to the fraction of 248, 6d, 

3.— Find the value of \ [291^ + Ll22??l Lf • 126 of a guinea. 

I -32 -311 ) 

4. — ^Find the value of 9 florins, 5 cents, and 4 milles. 



Section 8.— PROPORTION, INTEREST, SQUARE AND 
CUBE ROOTS, DUODECIMALS, Etc. 

]. — ^A piece of work can be done by 22 men in 28 days, working 
7 hours per day; in how many days will 77 men do 3^ times 
the work by working 12 hours per day ? 

2. — In what time will 143/. 15«. 6d. amount to 163/. 18«. Oijigd. 
at 4 per cent, per annum simple interest. 

3. — Iron is sold at 18/. lOs. per ton ; what is the prime cost to 
gain 8i per cent. ? 

4. — ^Extract the square and cube root of -^ to 4 places of 
decimals. 

5. — ^Find the expense of glazing 12 windows 4 ft. 5 in. 7' by 
3 ft. 4 in. 9% at 3s. 4^d. per foot. 



Section 4.— RATIOS, STOCKS, BROKERAGE, 

EXCHANGE, Etc. 

1. — ^A, B, and C can do a piece of work in 8 days, which A and 
B can do in 14 days, and which B can do in 18 days ; in how 
many days can A and C do it respectively, and together ? 

2. — ^What is the value of 1344/. in the 3 per cent, consols at 84i, 
allowing | per cent, brokerage on the money paid. 

3. — ^Divide 4400/. equitably among 8 officers, at 240/. per annum, 
2 officers at 400/. per annum, and 1 officer at 650/. per 
annum. 

4.— How much will a broker, who charges 5^ per cent, per 
annum discount, give for a bill of 335/. due at 3 months ? 



a 3 



6 APPENDIX. 



EXAMINATION PAPEE, No. 4. 

Section 1.— COMPOUND EXILES AND REDUCTION. 

1.— The amount of J of a ship is 35,478/. 17«. SJdl ; find the 
number of farthings the whole ship is worth. 

2. — The weekly wages of 48 joiners amount to .73Z. 13«. d^d, ; 
find the amount which will employ | of the number 52 
weeks. 

3. — A, B, and C start from the same point to travel round an 
island, 75 miles in circumference ; in what time will they 
be together again, supposing them to be 4, 9, and 24 days 
in going round ? and at what points will they meet 
together ? 

4. — Reduce 314157 square yards to acres. 



Section 2.— VULGAR AND DECIMAL FRACTIONS. 

1.— Find the value of /?|L=lii x ^ -f- ?2l-of i of an acre. 

1 5i — 3i 3i 7 J 

2.— What part of 24*. is 7«. ^d, ? 

3.~Find the value of J 'OOno^ ^:3738^^2'39841 | of ^^ of 

I -345 ^-0042 5-67 J a guinea. 

4. — ^How many florins, cents, and milles, will pay a bill of 
324?. 16«. 7d. ? 



Section 3.— PROPORTION, INTEREST, SQUARE AND 
CUBE ROOTS, AND DUODECIMALS. 

1. — If I of I of a piece of work can be done by 274 men in I5t 
months, worlang 36f days per month, how many men will 
do 4 J such pieces of work in 107^ months, working 34|^ 
days per month ? 

2. — At what rate per cent, per annum will 355/. amount to 
450/. 17a in 6 years ? 
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3. — ^Find the value of a/^ + | + j + i to four places of 
decimals. 

4. — ^Flnd the value of paving an area whose length and breadth 
are 314 ft. 5 in. 7', and 16 ft. 9 in. 10', at 6|t/. per square 
yard. 

5. — A business man with a fortune of 2340/., buys goods and 
sells them at a loss of 8^ per cent. ; he lives at the rate of 
150/. per annum, and buys and sells goods to the amount 
of 2300/. per annum. In what time will he contract a debt 
of 2340/. 



Section 4.— RATIOS, STOCKS, BROKERAGE, 
EXCHANGE, Etc. 

1. — A and B rent a field for 149/. ; A puts in 20 oxen for 7 
weeks, and B 150 sheep for 84 weeks ; what should each 
pay, supposing 3 oxen to eat as much as 28 sheep ? 

2. — If 94/. 12«. 6rf. will buy 100/. stock in the 3^ per cents., 
how much stock can be bought for 665/., allowing for com- 
mission f per cent, upon the stock bought ? 

It is evident that f /. is the amount of commission for each 
100/. stock. 

Then 100/ = -f *^® stock that can be bought for 94/. 12«. 6rf. 
\ + 78, 6d, := 95/. 

100 X 665 _. ^j^^ g^Q^^ ^^^^ ^^ ^ bought for 665/. 



95 



= 700/. stock. 



3, — 100/. stock in the 4 per cents, is sold for 98/. 17*. 6c/. ; how 
much stock can be bought for 1000/., allowing f per cent, 
for commission upon the stock bought ? 

4. — ^An express leaves Portsmouth for London at a quarter before 
1 o'clock in the morning, and travels at the rate of 35 
miles per hour ; at what time must the government-train, 
which travels at the rate of 18 miles in 54 minutes, have 
left, so that both trains may arrive in London at the same 
time, the distance being 89 miles ? 
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EXAMINATION PAPEE, No. 5. 



1. — Find the value of , and the converging 



1 + 



fractions. 



2 + 



7 + i 



2. — ^A piece of work can be done by 15 men, or 21 apprentices, 
in 3^ months. But 33 men and 45 apprentices work at a 
similar piece of work with the same energy during 2 weeks 
for the sum of 152/. ; find the weekly wages of the men 
and apprentices. 

3. — ^Find the amoimt of a bill which, when discounted at 3^ per 
cent., leaves 34/. 6s. 8d. 

4. — Transfer 2000/. stock from the 3^ per cents, at 85, to 4 per 
cents, at 92, and find the difibrence in the annual income. 

5. — ^A, B, and C travel round an island 75 miles in circumference, 
in 4, 9, and 24 days respectively ; they start together ; 
how many days will it be before they are all together 
again ? and at what points round the island will they be 
together ? 

6.-Find the ralue of ( ^''"'f + ''Jf/f - ''^''^ ) of 5i. 

\ -506 57-42 -007 / 



EXAMINATION PAPEE, No. 6. 



1. — ^Find the value of 1 + L— , and the converg- 

2 + ^ ing fractions. 

2 + 



1 + i 



2. — A banker in Paris remits to his factor at Amsterdam 22575 
francs, at 3 francs for 51 grotes Flemish, or pence ; first to 
London at 24 francs per >£ sterling ; thence to Rome at 
65(/. per stamped crown ; thence to Venice at 100 stamped 
crowns for 143 ducats bank ; thence to Leghorn at 105 
ducats bank for 100 pezze ; and from Leghorn to Amster- 
dam at 87d. Flemish per pezza : what does the banker in 
Paris gain by the circular exchange ? 
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3. — ^Wheat is composed of carbon, hydrogen, oxygen, and 
nitrogen in the proportion of 461, 58, 434, and 23 lbs. re- 
spectively, for every 976 lbs. of wheat ; find the weight of 
carbon, hydrogen, oxygen, and nitrogen in 1000 tons of 
wheat. 

4. — 1002. stock in the 3 per cents, is sold for 78f /. ; how much of 
it can be bought with 600/., allowing i per cent, for com- 
mission on the stock bought ? 



EXAMINATION PAPEE, No 7. 



, Chance .?^^?2 fto a continued fraction, and find the 

20929 L convergents. 



2. — Carbonate of lime contains 1 equi of calcium, 1 equi. of 
carbon, and 3 equi. of oxygen ; how much calcium, carbon, 
and oxygen are there in one ton of carbonate of lime, the 
equi. being 20^, 6, and 8 respectively ? 

3. — Find the am out of a bill which, when discounted at 4J per 
cent., leaves 340/. lOs, Sd, 

4. — A youth has just an hour and three-quarters allowed for 
exercise. He starts off on a coach travelling at the rate of 
8| miles per hour, and after a time dismounts, and walks 
home at the rate of 4^ miles per hour ; what is the 
greatest distance he can travel by the coach so as to keep 
within his time ? 

6. — ^Find the value of \ /?iziJ to four places of decimals. 



10 APPENDIX. 



EXAMINATION PAPEE, No. 8. 



l.~Find the value of 'S^ ^ '^^^^^^ - ^^'^^^^ of a ton. 

•07 •/562 837 

2. — ^If I of $ of a ship can be built by 274 men in 15| 
months, working 35f days per month, how many days 
per month must 369 men work to build 4^ such ships in 
107i months ? 



3. — Find the value of 



20 + 



2 + 



7 + 



5 + 



2 + 



1 + 



and also the convergents. 



4. — ^A man being asked what o'clock it was, said that it was 
between 2 and 3, and that the hour and minute hands 
were together ; find the time of day. 

5. — A cistern which holds 960 gallons is filled in 30 minutes by 
3 pipes, one of which conveys 15 gallons more, and an- 
other 7 gallons less per minute than the third ; how much 
flows through each pipe per minute ? 



APPIKBIX. 11 



EXAMIlSrATION PAPEE, No. 9. 

Section 1.— THE PROPOKTION OF MECHANICS. 

When a force acts upon a body, the velocity produced at the 
end of a unit of time is proportional to the force ; and it is 
proved by experiment that a unit of force will produce in a 
second a velocity of 32* 19 in the same unit of weight. 

Examples. 

1. — ^Find the velocity of a weight of 675*99 lbs. at the end of a 
second when acted upon by a continued force of 105 lbs. 

32*19 —• { *^® velocity, produced on a weight of 675*99 
i lbs. by a force of 675*99 lbs., in a second. 

82 '19 _ J the velocity, produced on a weight of 675*99 
675*99 C l^s. by a force of 1 lb., in a second. 

32*19 X 105 _ < the velocity, produced on a weight of 675*99 
675*99 ~~ i 1^** ^y * ^orce of 105 lbs., in a second. 

SB 5 which is usually called the accelerating force, 

2. — ^A force of 1372 lbs. acts on a railway-train during 2' 40", 
and produces a velocity of 16*095 ; find the weight of the 
train. 

{the weight on which a force of 1 lb. 
will produce a velocity of 32 * 19 in 
a second. 

fthe weight on which a force of 
32* 19 = < 1 lb. will produce a velocity of 1 in 
(a second. 



32*19 ( *^® weight on which a force of 

= < 1 lb. will produce a velocity of 

16*095 16*095 in a second. 



oo.iQ s> 1Q90 (*^® weight on which a force of 
62 iM X 1^72 _ 1 ^3^2 lbs. will produce a velocity of 
16*095 j 16-095 in a second. 

qo.iQ V 1^79 V ifio (*^® weight on which a force of 

32 19 X 1372 X 160 j^^ _ ] ^3^3 lbs. will produce a velocity 
16-095 ( of 16*095 in 160 seconds. 

32*19X1372X160. „„ ,„^ . 
= — ,^ ^, — t^tttt: — tons, = 196 tons. 
16*095X2240 

The mass of a body is equal to its weight divided by 32* 19. 
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3. — A velocity of 8 is produced on a material body at the end 
of a second by a force of 84 lbs. ; required its weight and 
mass. 

4. — ^A force of 1000 lbs. acting on a material body during a 
second, produces a Telocity of 42 ; required its weight 
and mass. 

5. — ^A velocity of 15 is produced at the end of a second, on a 
material body whose weight is 900 lbs. ; required the force 
acting on it. 

6. — A velocity of 30 is produced at the end of a second on a 
material body whose mass is 6 ; required the force acting 
on it. 



Section 2. 



7. — ^A force of 1400 lbs. acts on a material body whose weight is 
1 ton ; what is its velocity at the end of a second ? 

8. — A force of 1555 lbs. acts on a material body whose mass is 
12 during a second ; required the velocity. 

9. — ^What force, acting a second on a material body whose mass 
is 32, will produce a velocity of 24. 

10. — ^What force, acting a second on a material body whose weight 
is 1$ ton, will produce a velocity of 18. 

11. — ^A force of 125 lbs. acts on a body whose weight is 112 lbs. 
during 8 minutes ; find the velocity produced. 

12. — ^What force will produce a velocity of 84 in 3 minutes on a 
material body whose mass is 5. 



Section 3. 



13. — ^What is the weight of a body on which a Telocity of 39 is 
produced in 12 seconds by a force of 134 lbs. 

14. — ^A force of 324 lbs. acts on a body whose mass is 3^ during a 
minute ; find the velocity produced. 

15. — A force of 2000 lbs. acts on a railway -train during 5 
minutes, and produces a velocity of 56 ; find the weight of 
the train. 
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PART THE FIRST. 



AKSWEES 

Sec 

1 (1) 713578 
(4) 45611046 

2 (7) 4331467944 
(10) 31210299 

3 (13) 27889725 
(16) 10813570 

4 (19) 9625132 
(22) 485500302 

5 (25) 20395002 
(28) 2655649230 

6 (31) 17360367450 
(34) 3666306618 

7 (87) 484264116 
(40) 851889560 

8 (43) 6927819288 
(46) 368156334 

9 (49) 12344289940 
(52) 534020844 

10 (55) 2613146256 
(58) 2912956200 



TO MULTIPLICATION. 



(2) 8004068 
(5) 549311 

(8) 548146848 
(11) 68094804 

(14) 29387032 
(17) 70707105 

(20) 203208956 
(23) 1930841504 

(26) 19194714 
(29) 56222121296 

(32) 56245335608 
(35) 378028308 

(88) 642719952 
(41) 716098695 

(44) 5270600 
(47) 1541675284 

(50) 3219961815 
(53) 18493934588 

(56) 3689674256 
(59) 961857359778 



(3) 27831232 
(6) 2283925 

(9) 62462499 
(12) 267654280 

(15) 19703712 
(18) 38024679 

(21) 875638257 
(24) 4524366618 

(27) 298586315236 
(80) 272536400 

(33) 121308396 
(36) 545132064 

(39) 104882050 
(42) 2277760253 

(45) 16452705 
(48) 14442169196 

(51) 176577302 
(54) 1246636435 

(57) 56217575700 



ANSWBES TO DIYISION. 



Sec 

1 (1) 56785 
(4) 84380 

2 (7) 943678 
(10) 804678 

3 (13) 84678904 
(16) 346778 



(2) 67854 
(5) 845607 

(8) 406785 
(11) 804567 

(14) 3467094 
(17) 8909067 
B* 



(3) 78456 
(6) 430675 

(9) 304785 
(12) 567850 

(15) 567095 
(18) 3040678 



AWSWEBS TO DIVISIOlfr. 



Sec 


1 






4 


(19) 9046709 
(22) 506784 


(20) 304677 
(23) 30467 


(21) 804678 
(24) 80478 


5 


(25) 40567 
(28) 56078 


(26) 46705 
(29) 367804 


(27) 30467 
(30) 56305 


6 


(31) 367804 
(34) 386789 


(32) 467804 
(35) 30467 


(33) 567804 
(36) 804689 


7 


(37) 38460 
(40) 8067 


(38) 4806 
(41) 30467 


(39) 5678 
(42) 5678 


8 


(43) 30967 
(46) 40678 


(44) 46739}i« 
(47) 56704 


(45) 36789 
(48) 3678 


9 


(49) 80467 
(52) 67809 


(50) 4767 
(53) 567904 


(51) 5678 
(54) 74311 


10 


(55) 350467 


(56) 5798504 


(57) 3467856 


11 


(58) 5060580 


(59) 5678045 


(60) 9046785 


12 


(61) 758367 


(62) 304678 


(63) 830456 


13 


(64) 567850 


(65) 8367804 


(66) 3046785 


14 


(67) 3040674 


(68) 830567 


(69) 8356780 


15 


(70) 56784 


(71) 853467 


(72) 3046704 


16 


(73) 5067850 


(74) 1056822^^^5^ 


(75) 3567854 


17 


(76) 834674 


(77) 704356 


(78) 904673 


18 


(79) 45678903 


(80) 38567854 


(81) 567894354 


19 


(82) 83675069 


(83) 560785430 




20 


(84) 306078004 


(85) 799547 Rem. 95414 




BS TO K-HDUCTION. 


Sec. 
1 


(1) 606720 ft. 
(3) 438240 ft. 
(5) 7S7g8, 58, lOid. 


(2) 358848 ft. 
(4) 59/. 3«. IM 
(6) 18248/. 39. 1 Id 


2 


(7) 53128 ft. 
(9) 418549 ft. 
(11) 1376 g8. 28, 9d, 


(8) 1003999 
(10) 7 crowns and Sd, 
(12) 45/. 11«. 9H 


8 


(13) 332906 ft. 
(15) 8296122 
(17) 56040 


(14) 8128834 

(16) 83040 

(18) 56^«. 78, 0^, 



AirsWEBB TO SSBTTCTIOir. 



OCCa 

4 (19) 
(21) 
(23) 

6 (25) 
(27) 
(29) 

6 (31) 
(33) 
(35) 

7 (37) 
(39) 

(41) 

8 (43) 
(45) 
(47) 

9 (49) 
(51) 
(53) 

10 (55) 
(57) 
(59) 

11 (61) 
(63) 
(65) 

12 (67) 
(69) 
(71) 

13 (73) 
(75) 
(77) 

14 (79) 
(81) 
(83) 

(85) 
(87) 
(89) 



70 pieces, 7s. lOd, 
ISgs. 78. Sd. 
333111 



(20) 
(22) 
(24) 

71680 (26) 

2007040 (28) 

261 1. 19cwt Oqr. 16 lb. (30) 

126560 (32) 

1942496 (34) 

20t. 17cwt 3qr. 251b. (36) 

253440 (38) 

lOm. 6f. Ip. 2y. 2ft.6ixi. (40) 
32 m. 51 34 p. 

74880 

2721b. 2oz. 7d8. 6gr. 

662645 



(42) 

(44) 
(46) 
(48) 

(60) 



54432 

4 sq. yd. 3 sq. ft. 62 sq. in. (52 ) 

103806 



336 

196 a. 2r. 27 p. 

9640678 

2560 

98 1. 1 q. 5 b. 1 p. 1 g. 

4476 

432000 

4d. Oh. 19m. 49s. 

If. 156yd. 2ft. 7in. 

5lb. 5oz. lldwt. 3gr. 
13cwt. Oq. lOlb. 11 oz. 
2448 



8334(1. 

79902 

3612il 6& Hid. 

112787 

253t. lOcwt Oqp. 141b. (88) 
17616 (90) 

B*2 



(54) 

(56) 
(58) 
(60) 

(62) 
(64) 
(66) 

(68) 
(70) 
(72) 

(74) 
(76) 
(78) 

(80) 
(82) 
(84) 

(86) 



32. 12<. 2i<i 
5451630 
5451775 

107520 

15 1. 18cwt. 2qr. 6 lb. 

164064 1. 9cwt. Oqr. 8 lb. 

76160 

16343040 

253 1 lOcwt. Oqr. 10 lb. 

124428 

4m» 7f. 26 p. 1yd. Oft. Sin. 

39739 

86808 

1241b. 9oz. 

1411k 2oz. 18dwt. 15gr. 

67392 

26sq.yd. 6 sq.ft. 1188q.in. 

275sq.yd. 2 sq.ft. 92sq.in. 

224 

18817920 

11 a. 2r. 37 p. 5|yds. 

30720 

2211. 4qr. Ob. 2p. Ig. 3q. 

22181. 2q. 5b. Op. Og. 3q. 

1050030 

62y. 7m. 2w. 4d. 17 h. 

38640 

Im. Iw. 5d. 3h. 17m. 36s. 
17 a. Or. 39 p. 7iyds, 
6d. 13h. 43m. 258. 

829440 
5517795 
96/. 58, 

9t. 12cwt. 3qr. 16 lb. 14oz. 

4872 

54 lb. 9oz. 13dwt. 6gr, 



AKSWXBS TO BSDrCTIOK. 



sec* 
16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



[91) 

;93) 

[95) 

;97) 
[99) 
100) 

;ioi) 

102) 
104) 

;i06) 

108) 
10) 

;ii2) 

14) 
16) 
18) 

[120) 

;i22) 

124) 
;i25) 

;i26) 
;i29) 

132) 

;i35) 

;i38) 
;i4i) 

;i44) 

;i47) 

,50) 

;i53) 

156) 

;i59) 
;i62) 
;i65) 



221 L 4q. Ob. 2p. Ig. 3q. 

9070 

65 y. 10 h. 

4872 

342 gs, 198. 7^d, 

54 lb. 9 oz. IS dwt 6 g. ; 45 lb. 1 oz. 8 dr. 

11860 



(92)174qr. lb. 2p. Ig. 2qii. Op. Ig* 
(94) 13504 
(96) 29016 

(98) 17616 



105600 

2135 a. 1 r. 38 p. 

1372140 

1617540 

62 w. 6 d. 16 h. 7 m. 

14239 

185696 

1809601920 

3456 

196 a. 1 r. 16 p. 

19329) 

186 t. 19 cwt. 1 q. 15 lb 

247 oz.l8dwt8. 8 gr. 



(103) 5950m. It 7p. 37. Ot 6iii. 

(105) 105871 

(107) 1 yd. 5 ft. 1489 in. 

(109) 44940 
(111) 7380 
(113) 157339 

(115) 17 cwt 2 qr. 6 lbs. 11 oz. 
(117) 29174 
(119) 81180 

(121) 1 m. 1 w. 4 d. 10 h. 24 m. 
(123) 1652 
, 10 oz. 



20777 
2766 

44 
37§ 

10^ 
13H 

36V\r 

37| 
36^ 

mi 

50J 

81«^ 
12J 



(127) 4495 
(130) 388 



— Irf. 



(133) 66 
(136) 52^ 

(139) 16A 
(142) 23)} 

(145) 88 
(148) 68i 

(151) 23» 
(154) 21H 

(157) 26§ 
(160) 76» 
(163) 88 



(128) 229536 

(131) 3d. II h. 20m. 

(134) 70| 
(137) 68^ 

(140) 17^ 
(143) 21^- 

(146) 95^ 
(149) 77 

(152) sort 
(155) 17i| 

(158) 23A 

0") «i^ 
(164) 14* 



Sec. 








1 


0) 


356/. 178. 


(kf. 




(3) 


5872. 13s. 


oid. 


2 


(5) 


20681 17t. 


4W 




(7) 


17123/. U. 


IH 


3 


(9) 


3458/L 78. 


1U<2. 




01) 


152S7L 18<. 


lOdL 


4 


(13) 


9271/. 0& 


U 




(15) 


4537/. 8<. 


41A 



ANSWEE8 TO ADDITION. 

(2) 1177/. 13*. lid. 

(4) 3092/1 8«. lOH 

(6) 23802/. 10«. 4\d. 

(8) 4025/. 15«. 7i</. 
(10) 14963/. 5«. 5H 
(12) 8715/. 2ff. 4fdL 
(14) 3661/. lOs. Oid. 
(16) 7344/. 17<. lid. 

5 (17) 260 1. 1 cwt. 3 qp. 16 lb. (18) 1871 1. 17 cwt. 2 qr. 15 lb. 
(19) 372qr.22lb.15o2.10dr. (20) 949 qr« lib. 15oz. 

6 (21) 563t. 15cwt. Oqr. 12lb. (22) 1031 1. 19 cwt. 2 qr. 20 lb. 
(23) 512qr. 25lb. 6oz. 2 dr. (24) 6214qr. 24lb. 14oz. Odr. 

7 (25) 5821b. 3oz.l5dwt21gr. (26) 13111b. 6oz. 9dwt. 18gr. 
(27) 4340Z. 7dr. 08C. 9gr. (28) 5671b. 5oz. 4 dr. Isc. 

8 (29) 567p. 1yd. Oft. 7ixL (30) 1310p. 2ydB. Oft. llin. 
(31) 859a. 3p. Ip. If s. y. (32) 487a. Ir. 35p. lOiyd. 

9 (33) 611 Id. 3q. 7b. Ip. (34) 926ld. 4qr. 

(35) 547 bush. (36) 533 b. 3p. 1 g. 3 qu. 

10 (37) 407 d. 22 h. 7 m. 53 sec. (38) 401 d. 5 h. 18 m. 7 sec. 
(39) 591m. Ow. 2d. 5h. (40) 913m. 3w. Od. 9h. 

11 (41) 464qr. 131b. 4oz. 15dr. (42) 2643 qr. 4lb. lOoz. 12dr. 
(43) 4224t 15cvt Oqr. 12lb. (44) 589t. llcwt 2qr. 5lb. 

12 (45) 47591b. 7oz. 5dwt. 5gr. (46) 58991b. 7oz. lOdwt. 15gr. 
(47) 54721b. loz.3dr. Isc. (48) 4966oz. Odr. Osc. llgr. 

13 (49) 570p. 4yd8. 1ft. 8in. (50) 417p. Syd. Oft. 2in. 
(51) 488m. 71 198yd. 1ft;. (52) 3664m. 7f. 151yd. 1ft. 

14 <53) 1898a. 2r. 30p. 12iyd. (54) 2900a. 2r. 21 p. 26^ yd. 
(55) 2108p. 11yd. 2ft. 104in. (56) 4072p. 18iyd.8ft. 48in. 

15 (57) 4026yd. 21 ft. 1251 in. (58) 3513yd. 25ft. 233iii. 
(59) 3188ld. 3qr. lb. Op. (60) 3697L Iq. Ob. 3p. 

16 (61) 5731d. 19h. 26m. 32b. (62) 6454m. 2w. 3d. 
(63) 21923/L 2«. iH (64) 50404/1 10«. 9H 

17 (65) 4972 t. 10 cwt (66) 4434 qr. 26 lb. 

(67) 52071b. lOoz. 18dwt 17g. (68) 48321b. 8oz. 3dr. 2se. 

18 (69) 5924 p. 2yd. 1 ft. 4iii. (70) 6541 a. 2 r. 31 p. 10yd. 
(71) 7392ld. Oq. 5b. Ip. (72) 6938m. Ow. 4d. 18h. 

19 (73) 57680/. 16«. OK (74) 7005 cwt. 8lb. 15oz. Idr. 
(75) 72571b. loz. 8dwt. Igr. (76) 6643a. Or. 37p. lljyd. 



ANSWEBS TO SUBTEACTION. 

Sec 

1 (1) 213/. U. 4K (2) 235/. 185. lli<f. 
(3) 342/. 158. 5^d. (4) 377/. 17«. ^d. 

2 (5) 138/. 128, 6K (6) B3/. 18«. l]^</. 
(7) 13/. 12«. 9ii/. (8) 1080/1 17«. 7K 

3 (9) 368/. l5. 5fd. (10) 67/. 16*. 9|dl 
(11) 81/. 17«. 9id. (12) 251/. 6*. 6frf. 

13) 135/. 15«. 9id (14> 157/. 17«. 6idL 

15) 337/. 15*. 7fd (16) 88/. 16*. lOK 

17) 156t. 16cwt. 2qr. 24lb. (18) 81 1. 3cwt. 2qr. 171b. 

19) 247qr. 18lb. 13oz. 13dr. (20) 227qr. 151b. 13oz. lldr. 

21) 1871b. 8oz. 14dwt. 15gr. (22) 206lb. 5oz. 17dwt. 22gr- 

23) 2721b. 4oz. 16dwt. 16gr. (24) 771b. lOoz. 15dwt. 18gr. 

25) 1881b. 9oz. Idr. 28C (26) 88 lb. 6oz. 2 dr. Isc. 

27) 188 oz. 5 dr. Isc. 16 gr. (28) 388 oz. 2 dr. Osc. 15gr» 

8 (29) 67 p. lyd. 1ft. lOiB. (30) 175p. Syd. 1ft. 8in. 

31) 52m. 4f. 134yd. 1ft. (32) 75m. 5f. 206yd. 2ft. 

33) 282a. Ir. 21p. 23iyd. (34) 86a. Ir. 34p. 23iyd. 

35) 157p. 24yd. 1ft. 7in. (36) 273p. 23yd. 8ft. 73in. 

10 (37) 188L 2q. 4b. 3p. (38) 883L 2q. 3b. 2p. 
39) 177 b. 2 p. OgaL 3qt. (40) 188 b. 3 p. Ogal. 3qt. 

11 (41) 278 m. 7d. 19h. 40 m. (42) 176 w. 4d. 15 h. 39 m.. 
43) 86d. 17h. 40m. 308ec. (44) 78d. 4h. 46m. 50860. 

12 (45) 887/. 159. 9f(f. (46) 1886/. 15«. lOfdL 
47) 3888/. 168. lO^c/. (48) 1887/. IBs, lOid 

13 (49) 388 1. 15cwt. Iqr. 25 lb. (50) 188t. 15cwt. Iqr. 4 lb.. 
51) 388 qr. 171b. 13oz. 4 dr. (52) 388 qr. 14 lb. 2oz. 9 dr. 

H (53) 1881b.. 9oz. 17dwt. 22gr. (54) 5881b. 9oz. 18dwt. 13gr. 

55) 7671b. 7oz. 14dwt. 21gr. (66) 18851b. 6oz. lldwt 16gr- 

15 (57) 186lb. 7oz. 4 dr. 2 8C. (58) 86 lb. 7oz. 5 dr. 26c. 
59) 188 oz. 3 dr. Isc. 17gr. (60) 388 oz. 2 dr. Isc. 6gr. 

16 (61) 178 m. 3f. 31 p. 4iyd. (62) 287 m. 2f. 29 p. Ijyd. 
^63) 186p.. 3jyd.. Ifl, Um. (64) 88 p. 3iyd. Oft. 8m^ 



A17flWXBB TO BUBTBACTIOK. 



Sec 

17 (65) 54a. Ir. 25p. IQ^yd. 
(67) 377 p. ISiyd. 5ft. 137 in. 

18 (69) 187L Iqr. 4b. 2p. 
(71) 186 b. 2p. Og. 2q. 

19 (73) 284 m. 1 w. 4d. 13h. 
(75) 342d. 15h. 47m. 50sec. 

20 (77) 241cwt. 931b. 12oz. lOdr. 
(79) 388 oz. 4 dr. Isc. 16gr. 

21 (81) 68a. ir. 25 p. 28i7cL 
(83) 233m. 2w. 4d. 18h. 



(66) 178a. 2r. 19p. 23iyd. 
(68) 388 p. 3iyd. 3ft. 124 in. 

(70) 686 L Iqp. 6 b. 3 p. 
(72) 388b. Ip. Og. 2q. 

(74) 188 m. 2 w. 4 d. 19 h. 
(76) 188d. 9h. 51m. 51 sec. 

(78) 1551b. 5oz. 17dwt. 22 gr. 
(80) 188p. 2iyd. 1ft. lOin. 

(82) 188L Iq. 5b. 3p. 
(84) 77 d. 19 fa. 36 m. 47 sec. 



ANSWEE8 TO COMPOUOT) MULTIPLICATION 

AND DIVISION, 
oec. 

1 (1) 137/. 98. 6d 
(3) 3407/. 9s. lOidL 

2 (4) 2515/. U. lOdL 
(6) 108/1 12«. lO^d. 

3 (8) 56/. 17«. 8fdL 
(10) 56il 78, If/. 
(12) 14/. 158. bid. 

I 

4 (13) 2242/. 11«. 6d. 
(15) 7595/. 15*. 7\d. 
(17) 8110/. 3*. Sd. 

5 (19) 143il 08. 7i(/. 
(21) 5607il 4«. S^d. 

6 (22) 88339iL 78. Bid. 
(24) 111480/. 58. 7d. 
(26) 36966/. 28. 8|<2. 

7 (28) 3560/. 58. B^d. 
(30) 567/. 158. lid 

8 (31) 946iL 18«. ^d. 
(33) 946il 158. 5}d 



(2) 


33832L 108. 


6dL 


(5) 


5107/. 13*. 


6idL 


(7) 


6617/. 6«. 


4id. 


(9) 


83/. 198. 


9\d. 


(H) 


83/. 9*. 


lOid. 


(14) 


4265/. 7*. 


3d. 


(16) 


5183iL Is. 


4f<£ 


(18) 


144540/. 7«. 


lOK 


(20) 


186/. 17*. 


7id. 



(23) 65880/. 11*. 2i</. 

(25) 10366/. 2*. Id. 

(27) 33648il 5*. 9id. 

(29) 867/. 2*. 2i<f. 

(32) 506/. 8*. 4K 



8 



XITEFWEBS TO OCfUl^OWTT 



Sec. 

9 (34) 160125i. 18«. 3f/; 
(36) 24414/. lU. 10|d 

(38) 1699HL 108. eyL 

10 (40) 12«. 0{<f: 
(42) 24/. 9». 9ld: 

11 (43) 3059a. Or. 22 p. 
(45) 505 yd. 8 ft. 32 in, 

12 (46) 10/. Os, 5d. 
(48) U. 3«. 8i</. 

13 (49) 221m. 7t 5 p. 5y. 
(51) 13164 yd. Oft. 9 in.. 

14t (5S>2/. a*. U^dL 
(54) 2/. If. 9id, 

15 (55) 14il 13«. 9id 



(35) 63805/: 6«. 6^. 
(37) 33172/. 2«. l^i/. 
(39) 4164/. 6«. 8dL. 

(41) 8/. 16ff. 3f/. 



(44) 912 a. ir. 12 p. 15 yd. 

(47)> 19/. 2«. llidl 

(50) 19164m. Of 31 p. 2 $& 

(53) m. lOidt 
(56) 10/. 98. 9d. 



(57) 1 cwt. 2qr. Olb. 10 oz. 6JVdr. 

16 (58) 264 1. 16 cwt. 2 qr. (59) 50298/. 7«. 8^ 

(60) 24 1. 3cwt. Iqr. 20lb. 2oz. (61) 723 lb. lOoz. 7 dwt. 6 gr. 
(62) 4262 lb. 3 oz. 2 dr. 2 B. 14 gr. 

17 (63) 327 yd. 2 ft. 7 in. (64) 363 a. 3 r.. 39 p. 6iyd. 
(65) 6881: 3q. 7 b. Ip. (66); 1237 m. 3w. 4d. 19 h. 

18 (67) 25584 1. Ocwt. Iqr.. 2 lb. (68) 505231 Ocwt. 2qr.23lb.. 
(69) 19361a. 2r. 24 p. 

19 (70) 10281a. 2^ 16pL (71) W834cyd.26cft. 1428c. iiu- 
(72) 4102c yd. 16 eft; 632c. in. 

20 (73) 7268 w. 5d. lib. 38m. (74> 12857 w. 4d. lib. 18m. 
(75) 43361b. 4oz. lldwt. 6gr. 

21 (76) 80121b. Loz.l4dwtJ23Jgr. (77) 5048^1 kq* 4b. Ip. Og. 
(78) 2117 L Oq..5b. 2p. Og. 

22 (79) 44381b. 8oz. 6dr. 2sc. 13 gr. 

(80) 5871b. Ooz. 6dr. 2sc 12|gr. 

(81) 23607 1. 10 cwt. 3 qr. 12 lb.. 

23 (82) 6754 a. 2 r: 24 p. (83) 624Oie.yd24cftL710ain. 
(84) 16647 w. Od. 17 h. 24.m. 



MULTIPLIOATION XISTD BITISIOK. 9 

Sec X 

S4 (85) 9076lb8. 5oz. 8dwt. 3;gr. 

(86) 6823L 4q. 7 b. 1 p. 1 g. 

(87) 12461b. 4oz. 4 dr. Osc. ISgr. 

25 (88) 12301. llcwt. Iqr. lO^lb. (89) 9521. 5cwt. 2qr.4Jlb. 
(90) 32281. Scwt 2qr. 9^ lb. 

26 (91) lllU lOs. 6<2. (92) 5021/. 14«. !}</. 
(93) 12077/. 10*. 7irf. 

27 (94) 4066 lb. 3 oz. 5 dwl. 0^ gr. (95) 67951b. Ooz. 7dwt. 15f gr. 
(96) 52771b. 10 oz. 13 dwl. ll^gr. 

28 (97) 87611b. Ooz. 7 dr. Osc 3fgr. 

(98) 47781b. 5oz. 4 dr. Osc 14|gr. 

(99) 23391b. 7 oz. 4dr. 2sc 3{gr. 

29 (100) 8lL 5s. 9fir (101) 1039/. 12«. 8}-f{dL 
(102) 8/L U. 1|</. 

30 (103) 2673/. 18«. (104) 190^ 5s. 8|d: 
(105) 2835/. 

31 (106) 33iL Ss. lOj^dl (107) \Bl Is. Sid. 
(108) 667/. 16«. 6H 

82 (109) 467/. I3s. I^L (110) 346^ I7s. 9l<L 
(111) 834/. 13«. 4|d 

83 (112) 567/. I5s. 7id. (113) 137/. 16«. 7H 
(114) 147/. Qs. Hd. 

34 (115) 661. 15cwt 2qr. 171b. (116) 156t 13cwl. 3qr. 271b*. 
(117) 871. 12cwt Iqr. 24 lb, 

S9 (118) 1 lb. loz. 4dwl. SVy^gr. (119) 10 Ibu Ooz. 3 dwl. 12^JJgr.. 
(120) 8oz. 17dwl. 14|}f gr. 

86 (121) 3461b. 10 oz. 6dr. 2 8C I4gr^ 

(122) 341b. 6oz. 6 dr. 1 sc 13 gr. 

(123) 342 lb. 1 oz. 7 dr. sc 19 gr. 

07 (124) 46 m. 7f. 25 p. 2 yd. (125) 56 Iff. St 23 p. 3ydl 
(126) 34m. Of. 27 p. 2yd; 

38 (127) 35 a. 2r. 37 p. 30ydl (128) 513 a. 3r. 34 p. 25 f J yd. 
(129) 314 a. 2r. 5p, 23 yd. 

39 (130) 34 cy. 24 c ft. 136 c in, (131) 56 cy. 26 eft. 1367 ci&r 
(132) 132 cy, l?e.ft. 516 c in. 



to itN'SWSBS To THIBT OU^AlHSST CUl&CffDir irETASTTRir^ 



8ec. 



40 


(133) 




(135) 


41 


(136) 




(138) 


42 


(139) 




(141) 


43 


(142) 




(144) 


44 


(145) 




(147) 


45 


(148) 




(150) 


46 


(152) 




(154) 


47 


(166) 




(158) 


48 


(160) 




(162) 


49 


(163) 




(167) 


50 


(169) 


51 


(173) 


62 


(177) 



517 8. y. 8 s. ft. 132 s. in. 
516 s.y. 3s.ft. 115s.in. 
67d. 21h. 34 m. 15 s. 
314 d. I7h. 34 m. 46 s. 
132 1. 3 qr. 7 b. 3 p. 
172L3qr. 7 b. 3p» 
467/. 138. 7^d. 
834/. 13«. 4}i/. 
137/. 16«. 7H 
46/. U 3id 
21. Us. %d, 
10/. Ss. 4id. 
185/. Us. Bid. 
69/. 14«. 9^d 
134/. 0». 4H 
571/. 2s. 3d. 
39 1. 17cwt. Oqr. 211b. 
75 1. 4 cwt. 2 qr. 

(164) 17 
(168) 157 
(170) 143 
(174) 87 
(178) 133 



(184) 314s.y. 3 8.ft. 112 s. in. 

(137) 67 d. 1311. 6 m. 17 8. 

(140) 145l.2qr. 3 b. 2p. 

(143) 346/. 17«. 9}e/. 

(146) 567/. \5s. 7id' 

(149) 3/. 4s. 9|</.. 

(151) 14/. 8s. 4H 

(153) 42/. lU. Old. 

(155) 115/. 6*. 5\d. 

(157) 282/. 10s. IIH 

(159) 415/, 13s. lid. 
(161) 124 lb. 3 oz. 2 dwt. 6 gr.. 



9 

18 

156 

56 



(165) 37 

(171) 31 
(175) 104 
(179) 167 



(166) 13^ 

(172) 122 
(176) 236 
(180) 56 



ANSWERS TO THE GEEATEST COMMON 

MEASUEE. 



Sec. 

1 (1) 8 

2 (7) 1 

3 (13) 13 

4 (19) 4 

5 (25) 55 



(2)11 

(8)34 

(14) 15 

(20) 7 

(26) 46 



(3) 85 

(9) 39 

(15) 1 

(21) 11 

(27) 9 



(4) 13 
(10) 56 
(16) 27 
(22) 9 
(28) 19 



(6) 17 
(11) 87 
(17) 54 
(23) 15 
(29) 8 



(6) 26 

(12) 98 

(18) 6 

(24) 2 



Fmd the greatest common measure of 1026, 1938, and 2109. 
First find the greatest common measure of 1026, 1938 ; which 

is 114. 
Then, find the greatest common measure of 114 and 2109 ;■ 

which is 57. 
ThereforCy 67 is the greatest common measure required. 

6 (80) 4 (31) 9 (32) 7 C33) 6 

7 (34) 1 (35) 18 (36) & (37) 1 
ft C38) 5 (39) 8 (40) 88 (41) 16 



II 

ANSWEE8 TO THE LEAST COMMON 

MULTIPLE. 

(2) 200 (3) 234 (4) 150 (5) 216 

(7) 624 (8) 189 (9) 312 (10) 396 

(12) 1232 (13) 360 (14) 546 

(16) 125970 (17) 3527160 

(19) 17635800 (20) 30240 

(22) 1836 (23) 1348848 

(24) 144 days, A in 12 times, B 9 times, and C 8 times. 

Fonr bells commence tolling tog^her, and toll at intervals of 
18, 45, 81, and 105 seconds respectively ; what time will elapse 
before they again toll simultaneously ? (Cambridge Examination 
Papers,) 

Find the least common multiple of 18, 45, 81, and 105, which 
will be the time in seconds = 1^ honr 4^ minutes. 



Sec. 




1 0) 


63 


2 (6) 


120 


3 (11) 


48 


4 (15) 


13860 


5 (18) 


720 


6 (21) 


9360 



ANSWERS TO MISCELLANEOUS 

EXAMPLES. 
tSec 

1 (1) 146725569144 (2) 56790405 

(3) 208 1. 17cwt, Iqr. 4 lb. (4) 2031744 

(5) 56 lb. 9 oz. 15 dwt. 22 g. (6) 1001 lb. 7 oz. 8i drs. 

(7) 10781b. 4oz. 14dwt. 14^g. (8) 64 

(9) 2Sfi (10) 21ji (11) 49« 

2 (1) 27885876528 (2) 4067845 
(3) 36U 4s. 8H (4) 555522 

(5) 57 (6) 4618/. 13«. 8K 

(7) 45554Z. 7s. 6K (8) 1416/. 13«. S^d. 
(9) 47A (10) 3fi (11) 76A 

3 (1) Eight hundred and four million, fifty-six thousand and 

seventy. (2) 567843 

(3) 2t. 14cwt. 2qr. 15 lb. 12 oz. 13drs. 

(4) 103199 (5) It 4cwt. Iqr. 271b. 4oz. 7d, 

(6) 1051 lb. 2 oz. 4 dwt 12 g. (7) 6 

(8) 504 (9) 9/. I9s, Sfd 
(10) 77i* (U) li (12) 47f 

4 (1) 410030010 (2) 29581422 

(3) 1711290 (4) 3 lb. 10 oz. 2 dr» s« 6 g. 

(5) 171072 (6) 3540 

(7) 689 m« 3£ 32 p. 5ydr Ifk. Suu 
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AKSWXBS TCr WLBCXSljAJXJtOVB 



Sec 

4 (8) 42 1 113wt Oqr. 16 U>. 
(9)7 

(11) 94f 

(13)64* 


10 OZ. 6 dr. 
(10) 1006 
(12) 2ji 


5 (1) Three thousand four hundred and fifty millions, six huiv- 
dred and seven thousand, five: hundred and forty-one. 


(2) 608460072 

(4) 110080 

(6) 45a. Ir. 33pi O^yd. 

(8)6 
(10) 76« 
(12) 81f 


(3) 98m. It 12p. 4y. Oft Hint. 
(5) 85375 

(7) 2a. 2r. 13p. 26yd. 4ft.. 
(9) 1727936 

(11) r^ 


6 (1) 204104049 
(3) 50078 
(5) 42526 

(7) 151061. 2q. 1 b. 2.p. 
(9)4 

(11) 14if 
(13) 47tt 


(2) 5052275801712 

(4) 3a. ir. 29p. 17yds. 7ft.- 

(6) 3a. 2r. 32p. 28y. 2ft. 36in.. 

(8) 7dy. Ohr. 34min. 24sec. 
(10) 168168 
(12) 12H, 


7 (1) Seven thousand and fortymUlions, six hundred thousand,, 
seven hundred and fifty-one. 
(2) 974462400 (3) 567843 
(4) 517 a. Ir. 28 p. 27 yd. (5)18537313 


(6) 52 tons 8cwt. 2qr8. 26 lbs. 12 oz. 14 dr. 


(7) 52960d. 2h.. 53m.- 35s. (8) 1 r.. 5p. 27.sq.yd. 
(9)3 

(10) A « 6 times ;, B - 7 times ; C » 8 times ; D a 9 times. 

(11) 54tt (12) 9 A 
(13)66iJ 


8 (1) 6004,709,005 

(3) 25153^yr 

(5) 28 lb. 

(7) 36 a. 2r. 1 p. 18f yd.. 

(9)34 
(11) 2464" 
(13) 2291 
CI 5) 94f 


(2) 14383068455 

(4) 2981086 

(6) 65m. 6f: 147yd. 2ft.. 

(8) 441G/. 16ff. 8H 
(10)7 

(12) 252 dy. 36 28 21. 
04) 13i 



JLKffWWBM TO ]aSCXI>LANEOTrB IXAJiCFI.]SB. 13^ 



Sec 


9 






9 


(1) Pive thousand and ninety miUionB, Bixty-seven 
three hundred and fortj-fire. 


thouBand^ 




(2) 61033280 


(3) 37485678 






(4) 313764 


(5) 7 lb. lOoz. 3dr. 2 8C. 19 g. 




C6) 31^1 10*. Oy. 


(7) 127a.0r.34p. 


1yd. 




(8) 102 a. 3 r. 6 p. lOi yd. 


(9) 3t, 4cwt.2qr. 


24 lb. 3 or. 




(10) 19 


(11) 24232824 






(12) 25| 


(13) 15JI 






(U) 77 







10 (1) 204003052 (2) 46706081516 

(3) 506708 (4) 5y. 3m. 8w. 6d. 23h. 

(5) 408672 (6) 8 lb, 6oz. ld¥rt. 16gr. 

(7) 12 1. Ocwt. 3qr. 71b. 13ioz. 

(8) 3304 1 llcwt. Oqr; 10 lb, 9oz. 4 dr. 

(9) 314/. 17*. 6jdL (10) 9 
(11) 892a hours. (12) 16|^ 

(13) 18i (14) 444^ 

11 (1) Fifty thousand and sixty-seven millions, four hundred 

and fifty-six. (2) 105232a 

(3) 506784 (4) 17696 

(5) 22693 (6) 9 L 4 q. 7 b; 2 p. 

(7) 4797 loads. (8) 5 sq.yd. 7ft. 182in. nearly; 

(9) 66 (10) 6 

(11) i way round and i way round ; 132, 96, 48, 66, 33, 32.. 

(12) 26» (13) 23« 

(14) 50^ 

12 (1) 5004103084 (2) 1052328 
(3) 50675 (4) 34403 
(5) 9t 18cwt. Oqr, 51b. 13 oz, Idr. 

(€0 199011b. 60Z. 6-dwts. 8gr. 

(7) 178 nearly. (8) 115 r. 17 qr. 15 sh.. 

(9) 8 (10) 2625 

(11) 110« (12) 26H 

^1^ ) 53 A 
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PART THE SECOND. 



AKSWEES TO "IMPEOPEE FEACTIONS TO 

MIXED NTJMBEES." 

Seotioii. 

1 (I) 3| (2) 3| (3) 3| 

(4) nf (5) 28j (6) 18^ 

(7) 24 (8) 34| (9) 3^ 

2 (10) 57| (11) 3935 (12) 574 
(13) 29^J (14) 545I (16) 16(^ 

3 (17) lisf (18) 1477 (19) 589|- 
(2(Q 67^ (21) 298^ (22) 56^^ 
(23) 24^ (24) 197^ 

4 (25) 1417| (26) 7558^ (27) 4088^ 
(28) 4062^ (29) 237665- (30) 147^ 

6 (31) 473| (32) 269^ (33) 214^^ 



(34) 364i|5 (35) 249^ (36) 141^ 

1 SO '70 

(37) 64165 (38) 116^ (39) 512^ 

(40) 125^ (41) 274^ (42) 82^ 

(43) 1683| (44) 1233^ (46) IO645 

(46) 559^ (47) 161^ (48) 2717^ 
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ANSWEES TO "MIXED NIJMBEES TO 
IMPEOPBE FEACTIONS." 



Section 

1 (i; 


28 
' 4 


(2) 


26 
3 


(3)f 




« 


89 
' 12 


(5) 


113 
IS 


(6) W 




(7; 


192 
' 21 


(8) 


192 
17 


(^)f 


2 


(lo; 


235 
' 17 


(11) 


163 
29 


m'^ 




(13; 


887 
' 17 


(14) 


712 
29 


(15) t 




(16; 


2086 
) 77 


(17) 


3S8» 

104 




3 


(is; 


202 

' 13 


(19) 


188 

8 


(20)^ 




(2i; 


1187 
' 9 


(22) 


2601 
19 


(23) ^f 




(24; 


1367 
' 13 








4 


(26: 


721 
' 23 


(26) 


1222 
16 


(^7)^ 




(28; 


415» 
' 13 


(29) 


6673 
11 


(30)?^ 




(3i; 


8786 
' 17 








5 


(32; 


611 
' 9 


(33) 


1619 
12 


(34) '^' 




(35; 


2021 
' 19 


(36) 


9628> 
19 


(37) '^ 




(38; 


160459 
' 121 








6 


(39; 


2303 
' 22 


(40) 


SV19 
27 


(^1)^ 




(42; 


87689 
' 106 


(43) 


304618 
76 


(44)^' 




(45; 


759303 
' 187 








7 


(46; 


4116' 
' 13 


(47) 


236788 
29 


W^ 




(49; 


1813057 
) 223 


(50) 


8406886 
673 


(51)?^ 
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ANSWERS TO « FBACTION» TO THEOS 
LOWEST TERMS." 



>«CtiOD. 






1 


(>) 1 


(2)f 


(8)i 




(*) n 


(5)1 


(6)1 




a) r 


(8) y 




2 


(»)i 


(10) 5- 


(11) J- 




(12) r 


(18) } 


(1*)S 




(")n 






» 


(16) f 


(17) r 


(18) It 




(19) 5 


(20)1 


(21) S 




(22)5 






4 


(23) iJ 


(24)1 


(2S) 5 




(26) if 


(27) f 


(28)1 




(29) S 






i 


(80) \l 


(31) 5 


(32) ^ 




(33)^ 


(34) 1 


(?«)^ 




(36) A 




* 
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ANSWEES TO ADDITION AND SUBTEACTION 

OF FBACTIONS. 

(») 4 
(6) 4 

(9) !5 

(18) A 

^ ^ 184 

(21) ^ 
^ ^ 672 

(27) I 
(80) 2i^ 



(88) I 

(36) i5: 



AINSWJliilO 'J 

Section 

. (1)1 




(4)5| 


2 


(7) ?« 




(10)^ 


a 


(18)1 




(i<Oi 


4 


(")^ 




(22)^ 


5 


(25> li 




(28) 1 


6 


<«»). t 




<»*)i 


7 


(37) H 




(46) » 


8 


(*8) J 




(46) 8» 



(2) 


^k 


(5) 


109 
340 


(8) 


S4 
68 


(11) 


181 
266 


(14) 


85 

78 


(17) 


180 

166 


(20) 


68 
276 


(23) 


1 
9 


(26) 


440 
540 


(29> 


1^ 
*106 


(82) 


81 

84 


(35) 


47 
126 


(38) 


35 
9 


(41) 


65M. 
16964 


(44) 


1 
6 


(*7) 


2i 
1ft 



^ -^ 21 
(48)^ 



18 AirSVIBB TO ASUITIOM A.TSD 

Section 

9 (49) 8l (50) 8 (61) l\ 

(52) 3^ (53) 1^ (54) g 

10 (55) I (56)^ (57)^ 

(58) I (59) ^ (60) 3j? 

U (61) 7^ (62) 11^ (63) 16^ 

(65) 5^ (66) 335 

QA l 3 

(67) 12| (68) 67i (69) 39j 

(70) 5| (71) 2l| (72) In 

" (W) 2i (74) 2i^ (75) 1^ 

(76) l'^ (77) l| (78) 3^ 



(64) 23? 
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Find the vAlue of 



5 + 



6+ ' 



7 * i 



Here I 



1400 



5 * I 5 + — !— 6 + iL 1807 

Fractions of this kind are called continued fractions. 

If the small fraction ^ be omitted, then the fraction becomes 

4 _ 4 _. 172 

5 + -i_ 5 + -L 222 

6 + ^ 43 

4 24 

Omit J. from this fraction, then = — Omit ^, then 

^ 6 + ^ 31 ' 

the fraction becomes J. 

The fractions |, |f, ^{j, are called convergents, and of all 
fractions, in less terms, they approach so near to the true value 
of if^ that it is impossible to approach nearer without employ- 
ing fractions with greater terms. 



SUBTRACTION OF FSACTIONS. 
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To find the continued fraction oorresponding to ^%l, 

107)197(1 
107 



90)107(1 
90 



17)90(5 
85 



5)17(3 
15 



This is exactly the same 
operation as finding 
the greatest common 
measure. 



2)5(2 
4 



1)2(2 
2 



The quotients 1, 1, 5, 3, 2, 2, are formed into the continued 
fractions as follows : — 



1 + 



1 4- 



5 + 



3 + 



2 + i 



The process of which is obvious. The converging fractions are 

11 35 81 

6 19 44 

and obtained by omitting one term in succession. 



14 (79) s] 

15 (85) 2^ 



(80) 



ns 

860 
(83)3^ 



(86) 2i^ 



(89) 1 



18 
301 



(8J) 6^ 

(M) Ig 

(") ill 
<""> 1^ 
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ANSWBES TO MULTIPLICATION AND 
DIVISION OP FRACTIONS. 

Section. 



» 0) 


95 


(2) 1 
^ ^ 20 


(3) 1 


(4) 


1 
6 


Wf* 


<«)ik 


(7) 


18 
14S 


(8)| 


(»>^ 


(10) 


1 

7 


01) 1 


(")s 


3 (13) 


1 


(14) l\ 


(15) 15 


(16) 


'! 


(17) 7 
(See Example 1, page 118.) 


(18) 1 


(19) 


7 
10 


(20) if 


(21) 1 


(22) 


1 
2 


(23)5 


(24) 7 


3 (25) 


31 
89 


wli 


(27)^ 


(28) 


8 

4 


(29) Sg 


(30) 9| 


4 (31) 


82 
189 


(32) 3 


(33) ij- 


(34) 


3 
6 


(35) I2I 


(86) 2| 


5 (37) 


4 
78 


(98) a 


(39) 3 


(40) 


2 

61 


(41) 57| 


(42) 1 


(43) 


»l 


(44)5 


(45) 2I 


(46) 


8 


(47) la 


(48) 1 



AiraVEBS TO UlTLTIfLIOATIOir, ETC. 21 

lOt^LfeL. 9 rand find the it * * "" * 

fJVom Colenad'a Arithmetic.) 
First, 

7 X ?X — 

7 (U of J»r) j^ _ 2 14 14 7 X^XU _ 

J./_i.of 7^"^14-" 1 ^ 9 ""2 XX/T X Jf ""^* 

1 1 1_ 6 + 4 + 8 

2 8 4 12 . 

Again, ^ y "f "" 2^ ^ J ^ 2 * 

25 "*■ 8i "*■ 4i 6 7 9 

18 

12 



24 2^ 

35 ■*■ 9 



12 



216 + 


70 


35 X 


9 


X^x 


3 
85 X jr 




22 


105 





88 

The rule to diride one fraction by another is to invert the 
divisor, and then multiply. The explanation of this is simple, 

(-) 

\11/ 8 8x5 8 5 

for instance, divide TIT =7Trxl\ = ^ ^ 4 ^ IT ^ T 

or the divisor inverted. 

Bach operation depends upon the property, which cannot be 
too stron^y impressed upon the mind of the student, that the 
value of a fraction is not altered by multiplying the numerator 
and denondnator by the same quantity. 



22 A9SWEBS TO MULTIPLIOATIOIT, ETC. 

Section. 

7 (49) 161 (50) 1 (51) 9 

(52) I (53) 4^ (54) 2^ 

8 (55) 2^ (56) if (57) sf 
(58) ^ (59) 4 (6<>) 2i^ 

9 (61) IjI 
10 (63) ^ 
U (66) ^ 

12 (W) iau 

« «, r>%«v 8691 

13 (69) i99M 

14 (71) \^i 

15 (73) 3^ 

16 (75) 1~ 

17 (77) ^ 
(79) 3^ 



(53) 


*^ 


(56) 


A 


(59) 


4 


(62) 


4 


(64) 


878 
718 


(66) 


18 
95 


(68) 


^682 


(70) 


12 
67 


(72) 


1 
168 


(74) 4o 


748 


(78) 


foi" 


(80) 


l| 
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ANSWERS TO EXAMPLES ON DIFFEEENT 
UNITS OP MEASTIEE. 



Sec. 
1 



5 



7 
8 



10 



(l 
(3 
(5 

(7 

(9 

(11 

13 
15 
17 

19 

21 
23 

25 
27 
28 
29 
30 

31 
33 
35 

37 

39) 

41 
43 

45 

47 
49 

51 
53 
54 



See Examples 2 and 3, pages 113 and 114. 



(2) 
(4) 
(6) 

(8) 
(10) 

(12) 

(14) 
(16) 
(18) 

(20) 
(22) 
(24) 

12 cwt. (26) 

18cwt. 2qr. 71b. 8oz. 

3t. 4cwt. Iqr. 211b. 12oz. 7^ 

6/. I5s. 9i^<f. 

3cwt. Iqr. 2 lb. 8oz, U-^dr. 

(32) 
(34) 
(36) 



128, Od. 
Is. 7f<f. 
As, 3fJ. 

A- 
^' 

23/. 109. 7^. 
\8, Z^d. 
\l \8, 7fyi, 



:Ar 



Vr 



28. 9}(f. 
1/. 5^. lOd. 
78. 7tV/. 

f 

58/. 18«. 2id. 
43/. 15«. 
11«. 9|<2. 

Tiny 

A* 

41b. 15oz. lO^dr. 
dr. 






T* 



8 m. 5 f. 110 yd. (38) 
3m.6f. 48y. 1ft. 3fin. (40) 

9 m. 6 f. 41yd. 2 ft. (42) 

(44) 



A. 

It. 34p. 
1 r. 9 p. 
7 a. r. 



(46) 
(48) 
(50) 

20yd. 1ft. 72m. (52) 
6 yd. 8 ft. 119TVin. 
lOp. 20y. 1ft. 72uu 



TBTJ* 

A- 

2m. If. 24 y. 2ft. 7^ in. 
9yiOft. O^in. 

18 yd. 1ft. 4Jin. 

t 

2*. 

la. Or. 27 p. 6,Vy<J. 
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AirSWEBfl TO UNITS 07 MEABUBE. 



Sec. 
11 


9 

(55) 2 a. 8 r. 20 p. 13 yd. 


(56) 1 r. 11 p. 28«if yd. 


12 
13 


(57) A- 
(59) tW 

(61)Tfc- 

(63) 19ft.493fin. 
(65) 1 ft. 1044 in. 


(58) A- 

(60).Afc- 

(62) A- 

(64) 1 yd. 20 ft. 432 in. 

(66) 1 y. 15 fl;. 99^ in. 


14 


(67) 21ft. 112 in. 


(68) 2yd.8ft;.1123jlin. 


15 


(69iJ. 

(71) Tfa. 
(73) \. 


(70) A- 

(72) A- 
(74) rix- 



Standard gold being coined at the rate of 3i!. Vis, 10|<f. per oz., 
what is the least integral number of ounces that can be coined 
into an integral number of sovereigns ? (Cambndgt examination 
papers,) 

3/. 17«. \Oid* = fit* Therefore, 160 is the least number of ozs. 



16 

17 
18 

19 

20 

21 
22 



23 



24 



25 
26 
27 
2« 
29 



(75 
(77 
(79 
(81 
(83 

(85 

(87 
(89 
(91 
(93 

(95 

(99 

(101 

(103 
(105 

(107 
(109 
(HI 
(113 
(115 
(117 
(119 
(121 



1 Ibr oz. 2 dwt. I85J gr. (76) 1 lb. 10 oz. 16 dwt 16 gr. 
3 lb. 8 oz. 16 dwt. 19* gr. (78) 6 lb. 2 oz. 15 dwt. S^gr. 
4lb. 40Z. 14dwt. 17^fgr. (80) 2lb. oz. 18 dwt 12 gr. 



7^. 

6 y. 4 m. 1 w. 2 Jd. 
6 d. 9 h. 36 min. 



(82)T*7r 

(84) tV. 

(86)^ 

(88) A. 

(90) 6 y. 6 m. 3 w. 5-^^ 

(92) 2 w. 6 d. 5h. 20min. 

2m. 3w. Od. llh. 23m. 4s. (94) 5y. 6m. Iw. 5d. 14h. 24m. 

A. (100) A. 

Jjf. (102) ^^ 

lib. 7 oz. 3d. 8 gr, (104) 19cwt. Iqr. lOlb. 3oz. 3Jd. 

lib. 60Z. 7dwt. 4igr. (106) 4f: 36p. 2y. 1 ft. 4in. 

(108) Jfr. 
(110) 32. 
(112) ^. 

(114) 2/. %8, r^d, 
(116) 15i tons. 

(118) f 
(120) A. 



4. 

62/. Ss, 

It. 6cwt 2qr.24lb. 



3m. 7fc 189yd. Oft. 7iin. (122) 1 m. 6 ftir. 40 yd. 



AlfSWEBS TO DECIMAL FBAGTIOITS. 
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:Sec. 




30 (123) -^ 


(124) |. 


(125) #. 


(126) f 


31 (127) 6*. Sijdl 


(128) 16«. 4id 


(129) ^. 


(130) ^. 


(131) i. 


(132) tV. 


32 (133) 4/. 7«. 6i 


(134) lr.37p. l«y. 2ft. 85^4 in 


(135) ^. 


(136) i. 


(137) :Ar 




33 (138) 9 a. 1 r. 28^ p. 


(139) 2 a. 3r. 33 p. 


(140) /y. 


(141) A. 


34 (142) 14 ft. 1080 in. 


(143) 1 yd. 7 ft. 91rt|. 


35 (144) Idwt. 4|gr. 


(145) 61 lb. 10 oz. lldwt.4j(gr 


36 (146) 2y. 6 m. 2w. 


(147) 5d. 23 h. 44 m. 


37 (148) 1/. 95. 7irf. 


(149) 7/. 13*. 


38 (150) i|. 


(151) H. 


(152) A- 


(153) ^/j. 


(154) \0s. 6d. 


(155) ^iJ. 


(156) 2t. 14cwt. Oqr. 


181b. 10 oz. lOfdr. 



ANSWERS TO DECIMAL FRACTIONS. 



2)CC. 




1 (1) 


.333 


(3) 


19.25 


(5) 


15-166 


(7) 


•35714 


(9) 


1.166 


(11) 


1.7619 


2 (13) 


18-75 


(15) 


104-1515 


(17) 


33-3125 


3 (19) 


■ffrs 


(21) 


4ft 

8 


(23) 


l<>*fir 


(25) 


^ 


(27) 


Hi 


(29) 


ToTT 



(2) 
(4) 
(6) 
(8) 
(10) 
(12) 

(14) 
(16) 
(18) 
(20) 
(22) 

(24) 
(26) 
(28) 
(30) 



•266 

2-2 

17-15789 

•46 

•78125 

•8823 

124-866 
98-7142 
22-5 

9^ny 

12|» 
1* 

m 
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ANSWEBS TO DECIMAL EBACTIOlfS. 



See Example 4, page 114. 



Sec. 

4 


(31) -9 
(33) 25-5 
(35) 4-7142 


(32) -16352 
(34) 3-18 
(36) -5151 


5 


(37) 4-04761 
(39) 1-65 
(41) -08 


(38) 13- 125 
(40) -3968 


6 


(42) 1-65 
(44) '416 


(43) 1-2512 
(45) -64285 



AJS^SWEES TO ADDITION AND SUBTEACTION 

OP DECIMALS. 

In the Addition and Subtraction of Decimals it is necessary to 
keep the decimal points under each other. 
Sec. 

1 (1) 60-9571 (2) 4-4507822 
(4) 94-98322 (5) 52*83623 

2 (7) 58-68173 (8) 3-23712 

3 (10) -974503 (11) 995-2732 



(3) 358-822467 
(6) 821-9433 

(9) 137-16836 

(12) 66-1815 



ANSWEES TO MULTIPLICATION AND 
DIVISION OF DECIMALS. 

In the Division of Decimals it is advantageous to reduce the 
divisor, if a decimal, to a whole number, which can be readily 
done by inspection. Thus -045 divided by -0052, is exactly the 
same as 450 divided by 52. The explanation of this is simple 
and depends upon the principle, which cannot be too familar to 
the student of fractions, that multiplying or dividing the nume- 
rator and denominator of a fraction by the same number does not 
alter its value. 



Sec. 






1 (1) 722-7822 


(2) 10883-07968 


(3) 1-503225 


(4) -05986728 


(5) 623-977984 


(6) 9-686599 


2 (7) -045 


(8) -0056 


(9) -000356 


(10) -001456 


(11) 52-34 


(12) -0345 



AKSYnSBS TO SECIIIAL FSACTIOITS. 
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Sec. 






3 


(13) -05678 


(14) 23-45 


(15) -567 




(16) 4-967 


(17) 423 


(18) 23.456 


4 


(19) 5-9498 


(20) -00567 


(21) 62-8 




(22) 4*2523 


(23) 33-7939 


(24) 5000 


5 


(25) 400000 


(26) 300000 


(27) 3333333-3 




(28) '004305 


(29) -01581 


(30) 70-1492 


6 


(31) 65-9259 


(32) 3-4406 


(33) -04067 






See Example 5, page 


114. 




(34) -0000563 


(35) -2675 


(36) 67 


7 


(37) 4-601 


(38) -5236 


(39) 4-62 


8 


(40) 26-46144 


(41) 5-57158 


(42) 4-601 


9 


(43) 5-704 


(44) -06834 


i 


10 


(45) 2-715 


(46) 1-457 


(47) 1-2141 



CIECXJLATING DECIMALS. 

Every vulgar fraction has not a corresponding finite decimal 
Thus, i = -3333 to infinity, | = -142857142857, &c., to infinity. 

In the first fraction the decimal is continually repeated, but in 
the second the figures are different between 1 and 7. Decimals 
of this kind are called circulating decimals. 

In order to change these decimals into their correspondmg 
vulgar fractions, the numerator is composed of the circulating period, 
and the denominator of as many 9*s as there are figures in the circu" 
lating period. 



142857 



^^2857 =559955 = 7. And,-00675« 



1 675 
100 ^ 999 



675_ 1 
99900 



148 



5-19318 «TJ^X5193L^=-l-x5193l=.5l2?* =5^1?i.5^. 
1000 99 1000 11 1000 11000 ^^ 



1- 0428571 



'=f.( 



428571 \ _ 428571 
1/ ■" 



999999> 



= ii 

9999990 Vo 



The reason of multiplying by 1000 and dividing by 1000 is to 

. • • • 

reduce the decimal 5'19318 to 5193-18. 

0* 2 
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ANSWERS TO EXAMPLES ON DIEFEHENT 
UNITS OE MEASFEE IN DECIMALS. 



Sec 


• 


Krc\: £4A«UIJ^1C 1 y }f* 


»{JC9 X l.%l MIU A & U. 


1 


(1) 


Us. 10f<f. 


(2) 16«. lOfrf. 




(3) 


1/. 10«. llfrf. 


(4) 8/. 10*. lOirf. 




(5) 


3/. 128. 6f<f. 


(6) 1/. 3«. 4K 




(7) 


lOK 




2 


(8) 


1/. 08. 2^^d. 


(9) 1/. 17«. 2id. 




(10) 


21 14«. %\d. 


(11) 17«. 5i</. 




(12) 


\\8. 8|<f. 


(13) n. 3«. 8J</. 


3 


(14) 


'2625 


(15) -2738 




(16) 


•6093 


(17) -6677 




(18) 


•6625 


(19) 1-2239 




(20) 


3-1319 


(21) -1388 


4 


(22) 


•3174 


(23) -5555 




(24) 


4-3864 


(25) ^8125 and -0406 




(26) 


•11801 


(27) ^02417 




(28) 


•87708 




6 


(29) 


7cwt. 2qr. 20 lb. 2iJoz. 


(30) lt.9cwt.0q. 131b. 7 




(31) 


171b. 7oz. 8 dr. 


(32) 5t. Oc. 2qr. 20lb. 2 




(33) 


2cwt. 3qr. 71b. 13^ oz. 


(34) Iqr. 81b. 5^ftoz. 




(35) 


51b. 12 0Z. 4JJJdr. 




6 


(36) 


•8 


(37) -83839 




(38) 


1-29677 


(39) -033778 




(40) 


5-6435 




•* 


(41) 


Im. 2f. 30 p. 2^ yd. 


(42) 5 yd. 1ft. ll:jt^in. 




(43) 


lO^in. 


(44) 17yd. Oft. C^m. 




(45) 


1 m. 4 f. 27 p. 


(46) 2 yd. 1ft. 10^ in. 


8 


(47) 


•8125 


(48) 1-6818 




(49) 


5-9722 


(50) 2-52083 and -84027 




(51) 


1-03235 


(52) -73546 


9 


(53) 


Ir. 15 p. 9 yd. 


(54) la. Ir. 32 p. 29yd. 




(55) 


4 a. Ir. 15 p. 6 yd. 


(56) 21 p. 25 yd. 3^ ft. 




(57) 


3r. 19 p. 14 yd. 


(58) 2 p. lOi yd. 


10 


(59) 


-0325 


(60) -0531 




(61) 


5-721 


(62) -165 




(6S) 


1.208 


(64) -984 



ANSWEBS TO DECIMAL COIlfAOE. 
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Sec. 
11 



12 



13 



14 



15 



16 



65 
67 
69 

71 
73 
75 

77 
79 
81 

83 
85 

87 
89 

90 
92 
94 
96 
98 
(100 
(102 



6 yd. 3 ft. 1581^\in. 
3 yd. 17 ft. 1463T^in. 
Ifb. 1285 in. 

•12037 
r2973 
1-2169 

•8 

•000347 

•230769 

4oz. 3dwt. 0'96gr. 
1 lb. Ooz. 1 1 dwt. 16 '32 gr. 
5 lb. 7oz. 7 dwt. 23 gr. 
lib. Ooz. 12 dwt. 9'87gr. 

•06868 

•172668 

.27777 

Id. 14 h. 9'37m. 

9y. 11m. Ow. 3d. 11 h. 

67 y. 6 m. 2w. 

•5625 



(66) 3 yd. 2 ft. 1396Ti^iii. 
(68) 7 ft. 1680 m. 
(70) 73 in. 

(72) ^0378 
(74) 1-0356 
(76) 02668 

(78) -067708 
(80) •6555 
(82) -3636 

(84) lib. 8oz. 2dwt. 17-28gr. 
(86) 3oz. 18 dwt. 8-4 gr. 
(88) 6lb. lloz. 8dwt. 13-7gr. 

(91) -034616 
(93) 001016 
(95) -5 

(97) 3m. 3d. 22 h. 8*8 m. 
(99) 4d. 5h. 35 m. 
(101) 20 h. 24^115m. 





ANSWHKS 


Sec 


B 




I 


(1) 


•916 




(4) 


•675 


2 


(7) 


■462 




(10) 


■929 


3 


(13) 


•781 




(16) 


■764 


4 


(19) 


■463 




(22) 


■687 


5 


(25) 


•913 


• 


(28) 


■523 


6 


(31) 


•282 




(34) 


■332 



TO QUESTIONS IN DECIMAL 
COINAGE. 



(2) ^787 
(6) -962 

(8) -466 
(11) -783 

(14) ^669 
(17) -164 

(20) ^766 
(23) -220 

(26) -769 
(29) -944 

(32) -690 
(35) -706 



(3) • 


858 


(6) ■ 


67 


(9) ■ 


870 


(12) 


704 


(15) 


■276 


(18) • 


281 


(21) 


•562 


(24) 


•431 


(27) • 


039 


(30) 


•668 


(33) 


•748 


(36) 


'981 



30 
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Sec 




















7 


(37) 


•168 






(38) 


•223 






(39) -877 




(40) 


•693 






(41) 


•578 






(42) ^414 


8 


(43) 


•742 






(44) 


•182 






(45) ^278 




(46) 


•063 






(47) 


•125 






(48) '168 


9 


(49) 


•375 






(50) 


•666 






(51) '875 




(62) 


•316 






(53) 


•166 






(54) -287 


10 


(55) 


•785 






(56) 


•277 






(57) -264 




(58) 


•666 

viai 


IS : 


ro QUJ 


(59) 


•085 

3NS m 


D] 


3cr 


(60) '616 




3STI( 


^fATl 










COINAGE. 








Sec. 




£ 


«. 


d. 






£ 


s. 


d. 


1 


(1) 





15 


8 -16 




(2) 





6 


3J«44 




(3) 





8 


7J-72 




(4) 





18 


3i4 




(5) 





14 


Oi^84 




(6) 





16 


8 -16 




(7) 





10 


2} -52 












2 


(8) 





11 


4^*088 




(9) 





8 


li-376 




(10) 





6 


lli^l2 




(11) 





18 


4^-952 




(12) 





16 


2 -184 




(18) 





6 


Oi^344 




(14) 





16 


l|-432 












3 


(15) 





2 


94^936 




(16) 


3 


3 


li-432 




(17) 


5 


2 


8} -328 




(18) 





2 


0}-84 




(19) 





6 


9} '36 




(20) 





10 


li-76 




(21) 





15 


8t^l76 












4 


(22) 


18 


11 


4i^088 




(23) 


5 


6 


1 -104 




(24) 


9 


6 


3^^016 




(25) 





18 


11 ^04 




(26) 





2 


lJ-72 




(27) 





4 


0f^84 




(28) 





11 


4 -2 












5 


(29) 


1 


10 


1^^432 




(30) 


1 


16 


•ou 




(31) 


4 





11 ^208 




(32) 








6 ^24 




(33) 








li-72 




(34) 


1 





U-72 




(35) 





16 


9^*688 












6 


(36) 


42 





li^432 




(37) 


8 





9J-072 ^ 




(38) 


3 


2 


I '104 




(39) 





2 


5i ^464 ' 




(40) 





8 


7i^816 




(41) 





11 


4^088 




(42) 





17 


6i'44 
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Sec £ 8. d, £ s. d, 

7 (43) 8 U 1 -1208 (44) 7 8 l}-088 
(45) 1 lH-984 (46) 11 11 208 
(47) 15 4i-72 (48) 12 9]^ "496 
(49) 15 2^-6 

8 (50) 13 2 7i-048 (51) 14 2 9f-8112 
(52) 2 13 4 -224 (53) 17 9^-304 
(54) 19 lli'848 (55) 15 6^*632 
(56) 15 4 -248 



PEOPOETION. 

Batio is a mutual relation of two magnitudes of the same kind, 
the comparison being made by considering one of the magnitudes 
to be divided by the other. Thus, the ratio of 12 to 3 is equal to 
4 ; and the ratio of 21 to 7 is equal to 3. It is evident then, that 
the two terms of a ratio form a fraction, the lowest terms of 
which is the ratio required. The ratio of 8 to 36 is equal to 
^ = f . The numerator of the fraction is called the antecedent^ 
and the denominator the consequent of the ratio. 

Proportional numbers, — ^When two ratios are equal, the four 
numbers are called proportional 

Direct and Inverse Proportion, — The cost of provisions and 
labour are in direct proportion to their cfoantity, while the time 
of consumption is inversely proportional to the number of men 
employed to consume them. 

K 17 men will do 3 pieces of work in 35 days, in what time 
will 119 men do 7| such pieces of work ? 

In this question the number of days is the object of enquiry. 

35 = days in which 17 men can do 3 nieces of work. 

35 yc 17 

^ = days in which 119 men can do 3 pieces of worx. 



35 X 17 X 7t _^ ^ ^ which 119 men can do 7* pieces of work. 
3 X 119 

= 12| days. 
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In each line from the first there are two operations denoted, a? 
it is better to indicate the whole of the operations to be performed 
in order to see which of them will cancel. The first line is giren 
by the question ; the second and third are obtained by the fol- 
lowing reasoning: — 

It will take 1 man 17 times as long to do the work as it will 
take 17 men, then 17 is a multiplier ; but 119 men will do the 
work in ^^ part the time that 1 man will do it, then 119 is a 
divisor, &c. 

Ten excavators can dig out 12 loads of earth in 16 hours, whilst 
12 other common excavators, less powerful than the former, dig 
out only 9 loads in 15 hours ; it is required to find the time they 
will conjointly dig out 100 loads. {Encyclopaedia Metropoliiana, 
Art. Arithmetic.) 



12 = loads that 10 excavators dig in 16 hours. 



12 

-- £= loads that 10 excavators dig in 1 hour. 

16 



Again, 

9 r= loads that 12 common excavators dig in 15 hours. 



9 

— ^ loads that 12 common excavators dig in 1 hour. 

15 * 



Hence, 

-14- — = — = the loads that the men conjointly dig in 1 hour. 
16 ~ 15 20 J / 6 



27 
1 r= hours that the men conjointly dig JL loads. 



z2 = hours that the men conjointly dig 1 load. 



20 X 100 

27 



s= hours that the men conjointly dig 100 loads. 



=s 74^7 hours. 
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Six eggs are worth 10 danari, and 12 danari are worth 4 thrushes, 
and 5 tlurushes are worth 3 quails, and 8 quails are worth 4 pigeons, 
and 9 pigeons are worth 2 cai>onB, and 6 cai>ons are worth a staro 
of wheat ; how many eggs are worth 4 staro of wheat ? (Ency- 
clopcedia Metropclitana,) 



6 eggs = 10 danari. 



• eggs =s 12 danari = 4 thrushes. 



6x12x5^ - ., , „ ., 

-— — -— eggs = 5 thrushes = 3 quails. 



6x12x5x8 « ., 

——■ — eggs = 8 quails = 4 pigeons. 

10x4x3 »» '* *'» 

6); 12x5x8x9 ^. 

10x4x3x4 ^^^ "^ pigeons = 2 capons. 



6x12x5x8x9x6 _ g _ j ^^^^^ ^^ ^^^ ^ 

10x4x3x4x2 **^ ^ 



6x12x5x8x9x6x4 _ g^ ^^^ _ ^ ^^^^ ^^ ^y^^^^ 

10x4x3x4x2 



This and the following question are frequently solved by the 
Chain Bute, which is nothing more than a series of equations 
similar to the above. 

Suppose the direct exchange] between Amsterdam and Paris to 
be 51 Flemish pence for 3 francs, and that a Paris merchant 
remits to his agent at Amsterdam 13,000 francs, sending them 
first to London at 24 francs per £ sterling, thence to Bome at 65 
pence per crown, thence to Venice at 100 crowns for 145 ducats, 
thence to Leghorn at 105 ducats for 100 pezze, and thence to 
Amsterdam at 84 Flemish pence per pezza ; how many Flemish 
pence will the merchant gain by sending circularly instead of 
direct? 

0* 3 



84 
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Flemish Pence. 

84 =1 pezza. 

84 X 100 = 100 pezze = 105 ducate. 

84 X 100 X 145 ,,., * ,^ x^ . 
Y^ = 145 ducats =s 100 crowns at Venice. 

^* ^5^ X 100^^^ "^ ^ crownat Venice = 65 English pence. 

84 X 100 X 145 X 240 , j * i- «. i. 

-.f^^^^.^^^-3^^^ = U sterlmg = 24 fom^ 

Then, «^ X 100 X 145 x 240 X 13000 ^ ^^^^ ^^^^ 
105 X 100 X 65 X 24 
pence = 13000 francs by means of the circular exchange. 

Again, if the 13000 francs had been remitted by the direct 
exchange, we should have^ 



51 Flemi#h pence = 3 francs. 



51 X 13000 



Flemish pence = 221000 Flemish pence. 



Therefore, 232000 — 221000 = 11000 Flemish pence = 647Vr 
francs which are gained by the circular exchange. 

If 12 oxen eat up 3^ acres of pasture in 4 weeks, and 21 oxen 
eat up 10 acres of like pasture in 9 weeks, to find how many 
oxen will eat up 24 acres in 18 weeks, supposing the grass to 
grow uniformly.— CJProm \Sir I, Newton! s " Universal Arithmetic" 
page 80.) 
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Let the breadths of the three pastures be a unit, then their 
lengrths will be ^ i? = 3i, i? C = 10, and Ci> = 24. 

Also, let i? e be the height of the grass in each pasture when 
the oxen commence to eat ; and E F the height wMch the grass 
grows per week. Then it is evident from the question that 
G At a B, I C will be the height of the grass at the end of 
4 weeks, 9 weeks, and 18 weeks respectively, and which must be 
eaten by 12 oxen, 21 oxen, and a certain number of oxen to be 
found in 4 weeks, 9 weeks, and 18 weeks respectively. As it is 
readily seen that the pasture A B grows 4 weeks, the pasture B C 
grows 9 weeks, and the pasture C D grows 24 weeks. 

,^ r acres, in the pasture A J?, 
12 = oxen that can eat 3} = — X whose height is ^ G, in 4 

^ ( weeks. 

12X3X4 _. ( oxen that can eat 1 acre in a similar pasture in 
10 \ 1 week. CoJ 

io x^ o xy A v OA ( oxen that can eat 24 acres, or the 

12 X 3 X 4 X 24 - 19^ -. ? pasture Cl> to the heightl> ^f in 



10 X 18 j 18 ^eeks. 

Besides this, there is obviously the growth of 14 weeks, on each 
of the 24 acres in the pasture C 2>, to be eaten by a certain 
number of oxen in 18 weeks. 

12 X 3 X 4 ( ^^®^ *^** ^*^ ®** ^ 9Xss^t in a 

Again, since, — - — - — = \ similar pasture, in 1 week 

10 [(see a), % 

10 V q V A V 10 (oxen that can eat 10 acres, 

Then, i^iLi-^^JrrLir = 16 = -^ in the pasture B C, whose 

10X9 ( height is ^ G, in 9 weeks. 

12 f oi — 5 oxen that can eat 10 acres, in the pasture B C, 
ijui, -ii — ^ ^^^^ j^gjgj^^ is JB ^, in 9 weeks. 

an.<.^Av«^ K — 5 oxen that can eat 10 acres, in the pasture 
inereiore, ^ — \b q, whose height is x ^ = 5, in 9 weeks. 

5 X 14 _ ( oxen that can eat 10 acres, in the pasture 
5 \B C^ whose height is /^ = 14, in 9 weeks. 

5xi4x24_ ( oxen that can eat 24 acres, in the pasture 
5"x~10 I C i>, whose height is t ^ = 14, in 9 weeks. 

- . _ (oxen that can eat 24 acres, in the pas- 
5 X 14 X 24 X 9 _ \ ^^^ Q j)^ ^ijQg^ height is t y = 14, in 

6 X 10 X 18 [ 18 weeks. 

-16J. 
Hence, I9j^ ^ 16| s= 36 oxen, the number required. 



36 ANSWEB8 TO FSOFOBTIOK. 

K 6 ojcen, or 10 colts, can eat up 21 acres of pasture in 14 
weeks, and 10 oxen and 6 colts can eat up 45 acres of a similaif 
pasture in 20 weeks, the grass growing uniformly, how many 
sheep will eat up 240 acres in 40 weeks, admitting that 1 134 
sheep can eat the same quantity as 12 oxen and 22 colts. — {From 
KeiOCs Arithmetic^ page 74.) 

1 134 sheep =12 oxen -{- 22 colts = 20 colts 4- 22 colts =: 42 colts. 
Therefore, 27 sheep = 1 colt. 

And, 270 sheep = 10 colts. 
Again, 6 colts •\' \0 oxen = 6 oolts -}- 

— colts = ?? colts = 5? X 27 sheep = 612 sheep, 

3 3 o 

This reduces the question to the following : — 

If 270 sheep can eat up 21 acres of pasture in 14 weeks, and 
612 sheep can eat up 45 acres of a similar pasture in 20 weeks, 
the grass growing uniformly, how many sheep will eat up 240 
acres in 40 weeks ? — Answer, 3472 sheep. 



ANSWBRS TO QUESTIONS IN PROPORTION, 
Sec. 

1 (1) 4 * (2) 63 (3) 37/. 16*. (4) 32 

2 (5) 8 d. 21 h. (6) 8 mth. (7) 360 (8) 297/. 
» (9) 6 (10) 16 mth. (11) 9d. 

4 (13)12oz. (14) 6 mth. (15)847/. (16) 105/. & 1/. 5*. 
6 (17) 19/. 6». (18) 42/. lOir. (19) 45/. 7«. 2iff. 

6 (30) 9 men. (21) If 
(22) 14 months and 24 men. (23) 9-;'^ 

7 (24) 4^ weeks. (25) 2 men and 1-^ day. 
(26) 132/. and 58} bushels. 

ft (27) 396/., 333i acres, and 3/. (28) 5/. 4«. and 3^. 
(29) 6 months and 1 man. 

See Page 119, where Question 11 Section 10, Miscellaneous 
Examples, is worked in full. 

9 (30) 3 1 months and 41 men. 

(31) 56 months, and 1008 months, and 70 men. 

(32) 328i lb. 
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10 (33) 14^ weeks. 
(35) 27 months. 

11 (36) 36 tons. 
(38) 38 tons. 
(40) 4s. Id, 

12 (41) 3^ sq. in. ; 60 tons. 
(43) 257/. 28. I0fd.y 72/. 

13 (45) 12j oz. ; lOf months. 
(47) 144 square yards. 

14 (48) 4V^0Z. ; As.l'fyd, 
(50) 81. 

15 (51) 321/. 

(53) 955/: lU. 8H 

16 (54) 7 months ; 53 men. 
(56) 77ii months ; 135 men 



(34) 30 men, 

(37) 105 tons. 
(39) 10/. 14*. 3H 

(42) 427/. 1*. Sd, ; 10/. 16«. 
(44) 9f</. 

(46) 14{ weeks ; 9 hours. 

(49) 147/. ; 84 men, 

(52) 6702/. 7*. Aid. 

(55) 15 men ; 9 days. 
10 days. 



(The latter part of this question should read,— -how many men 
will do it in 31 weeks working 10 days per week ? how many days 
per week must 279 men work to do it in 15 weeks ?) 

7 (57) l-rV^ weeks ; 1014 pecks. (58) 26 men ; 8| months. 

18 (59) 10 men ; 22^ hours. (60) 7^1 months ; 68 men. 

19 (61) 10 months. 
(63) 2^1 hours. 

20 (64) 12J^ months. 
(66) 123^. 



21 (67) 133i days. 
(69) 1/. 8*. 4\d. 

22 (70) 18. 
(72) 50 men. 

23 (73) 160 men. 
(75) 300 sacks. 

24 (76) 13331 men. 
(78) 203^ vol. 

25 (79) 207if. 
(81) m months. 



(62) 62|» days. 
(65) 42f. 
(68) 1} hours. 
(71) 10 horses. 
(74) 3200 ; 2240 men< 
(77) 84 miles. 
(80) 20f 
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Sec. 

26 (82) 4^0 months; 69 men. (83) 30|^ hours. 

Three workmen can do a piece of work in a certain time, viz. : 
A once in three weeks, B thrice in 8 weeks, and C five times in 
12 weeks. It is desired to know in what time thej can finish it 
jointly ? — Sir I, Newton's Universal Arithmetic, 

It is convenient to represent the work performed by unity. 

i « the part of the work done by ^ in one week. 

« 
f s the part of the work done by ^ in one week. 

-fg ~ the part of the work done by C in one week. 

Then, i +1-^+1= P*^ ^^ *^® ^^^^ ^^^^ hy A + B + C 
in 1 week. 

Therefore, 1 + | — S weeks, the time in which the work wiU 
be finished jointly. 

I have employed 5 people A^ B^ C, D, and E, upon a piece of 
work. Now, I am told that A, B, C, and D can finish it in 13 
days ; Af B, Q and E, in 15 days ; A^ B, i>, and E^ in 12 days ; 
A, C, D, and E^ in 19 days ; and B^ C, 1>, and E, in 14 days. 
Fray in what time may I reasonably expect to have my work 
done by their all working together ; and, suppose I should wish 
to discharge four of them, which of them would finish the work 
soonest, when left to himself? — (KeitKs Arithmetic, page 96.^ 

It is convenient in questions of this sort to represent the work 
performed by unity. 

Then, 
f, « the part of the work done by -4 + J? -r C+ D in 1 day, (1.) 

^ B the part of the work done by -4 + J? + C+ Em\ day. (2.) 

^ « the part of the work done by-4 + JB+l> + -Einl day, (3.) 

^g ta the part of the work done by ^+C + l>+£ in I day. (4.) 

•^ a the part of the work done ^jB-k-C+D + Em 1 day. (5.) 

By adding equations (1), (2), &c., together and dividing by 4, 
there results, 

i/i^i.^i^i_..i\ J"*^® part of the work done by 
*(T^r + V» + iV + THF + T7;"= \^ + i?+C+l> + £perday.(6.) 

12137 



138320 



Hence. 1 h- ill2I « 138320 „ J813_ l^^^-^- 

138320 12137 ' 12137 ( woA. 
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Subtract each of the equations (1), (2), (3), (4), (5), from (6), 
and the remainders will be the part of the work done by Ey 1>, 
C, Bf and A respectivelj. It is readily seen that B will do the 
greatest portion of work per day. 

A will do the work in 61^^^ days ; B in 28)§|f days ; C in 
226J^ff days ; D in 47}fi| days ; and E in 92-^^ days. 

Sec 

27 (84) 8^. (85) 42. 
(86) 16*. 

28 (87) 3S|. (88) A=24 ; B=33| j C«18|. 

29 (89) 57A- (90) 3^ 
(91) 18iJ. 

A cistern can be filled by two pipes, A and B, in four minutes and 
five minutes respectively, and emptied by C in 2 J minutes ; ^ is 
opened for 2 minutes, and then A and B together for 1 minute 
more, when C is also opened ; in what time would the cistern, 
which now contains 361 gallons, be full ? and how many gallons 
would have passed through A and B respectively ? — (From 
Colenso*8 Arithmetic^ ptige 127.) 

i « the part of the cistern filled by A per minute, 

\ a the part of the cistern filled by B per minute. 

-^ as the part of the cistern emptied by C per minnte. 

Then, * + ^ + * « ^» = the part of the cistern filled by A 
and B before C is open^ 

But, ^ of the cistern is 361 gallons ; therefore the whole 
cistern is 380 gallons. 

i +i — -A — ^V^*^® P*^ ^ *^® cistern filled by A and B 
when C is opened. 

' ^ "^ WW "" H minute the time of filling ^^ part of the cistern. 

It is evident that A is opened 4^ minutes, and B is opened 2^ 
minutes. 

380 V 9 

Then, — —^ — « 427 J gallons passed through the pipe A. 

4 X <" 

^^^ ^^ « 190 gallons passed through the pipe B. 
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30 (92) 45 minutes. (93) 28. 
(94) B - 18A ; A - 14A ; C - 34f. 

31 (95) 36 days. (96) 300 days. 
(97) 8 hours ; 30 miles from Portsmouth. 

32 (98) 34 m. 24 s. past 10 o'clock ; 15|f from London. 

(99) 54 m. 32^T s. after 9 o'clock ; 70 miles from London ^ 
15K miles asunder. 



ANSWEES TO QUESTIONS IN INTEEEST. 



Sec. 




£ s. 


</. 


1 


0) 


15 







(3) 


78 15 





2 


(5) 


171 12 







(7) 


67 13 


7i 





£ 8, 


d. 


(2) 


36 





(4) 


183 15 





(6) 


31 3 


H 


(8) 


95 1 


3 



When the discount on a bill is 5 per cent, its amount in 
shillings is equal to the bill in i>ounds. Thus, the discount on 
£456 at 5 per cent, is 456 shillings » £22 16s. 

What has to be paid on a bill of £327 IBs. 7 id, at 3} per cent. ? 

£ 8. d. 
327 18 7} 
3 



983 
163 

81 


15 Hi 
19 3} 
19 7* 


12,29 
20 


14 lOf 


5,94 
12 


• 


11,38 

4 




1,55 




Hence, £12 55. Hid is the discount 


£ 
327 
12 


18 7» 
5 Hi 



315 12 8i amount to be paid* 



k5CC. 




AN6 
£ s, d. 


3 


(9) 


5 5 




(11) 


14 12 6 




(13) 


40 7 6 


4 


(14) 


43 18 lOi 




(16) 


206 2 ek 


5 


(18) 


15 15 




(20) 


17 14 6 




(22) 


10 7 


6 


(24) 


1704 14 7J 




(26) 


7057 8 » 3i 


7 


(28) 


41 10 9f 




(30) 


2287 12 11 




(32) 


962 10 


8 


(34) 


2 10 3 




(36) 


8 11 3^ 




(38) 


2 18 9i 


9 


(39) 


8 2 10 




(41) 


470 1 li 




(43) 


172 15 Oi 


10 


(45) 


596 1 2| 




(47) 


84 13 5 




(49) 


856 4 U 


11 


(51) 


348 15 4i 




(53) 


206 4 6i 




(55) 


53 19 1 
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£ 


8. 


^r 


(10) 


11 


5 





(12) 


151 


4 





(15) 


297 


17 


6i 


(17) 


215 


14 


H 


(19) 


14 


15 


9 


(21) 


12 


19 


3i 


(23) 


15 


13 


8 


(25) 


26 


12 


H 


(27) 


48 


7 


5i 


(29) 


3781 


6 


0* 


(31) 


969 


1 


7i 


(33) 


981 


2 


3i 


(35) 


384 


7 


6 


(37) 


30 





7^ 


(40) 


288 


14 


sk 


(42) 


385 


5 


5i 


(44) 


2001 


13 


H 


(46) 


10 


6 


11 


(48) 


459 


10 


8i 


(50) 


3 


13 


8 


(52) 


158 


15 


5i 


(54) 


242 


2 


4| 


(56) 


1067 


1 


m 



What principal will produce an interest of £134 IO9. in 3^ years 
at 4f per cent, per annum ? 

100 = the principal that produces an interest of 4|/. per annum. 



100 
3i 



= the principal that produces an inters t of 4f /. in 3j^ years. 



1 00 X 134i _ 
3i X 4f 



=i 



the principal that produces an interest of 134/. 10«. 
in 3^ years. 



s= 809/. Os. 5)(/. 
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Sec. £ 8. 


d. 




£ 


*. 


d. 


12 (57) 83 1 


8 


(58) 


750 








(59) 2631 1 


5 










13 (60) 500 





(61) 


483 


6 


8 


(62) 520 





(63) 


700 








14 (64) 666 13 


4 


(65) 


500 








(66) 1073 17 


H 










15 (67) 1280 





(68) 


380 


19 


Oh 


(69) 1400 













16 (70) 294 3 


4 


(71) 


10769 


4 


n 



In what time will 370/. produce an interest of 34/. 5«. at 4^ per 
cent, per annum ? 

1 = years that 100/. produce an interest of 4^/. 

I = years that 100/. produce an interest of 1/. 

2 X 344- 

— - — i = years that 100/L produce an interest of 34 J/. 

2 X 34i X 100 _ g^^ ^j^^ jy^ produce an interest of 34J/. 
9 X 370 "^ '^ * 

= 2rf» years. 

In what time will the principal 1340/. lOs, 6d. amount to 
1657/L 4«. 5f *YV7i<^ ftt 4^ per cent per annum ? 

£ *. d. 
First, 1657 4 5|-tJ^ 
1340 10 6 



o,- lo iia. 7 — $ interest to be gained at 
316 13 llfTfe - J 4i per cent. 

1 = years that the principal 100/. wUl gain 4^/. 
I = years that the principal 100/. will gain U 

2X(316 13 11f-T^) _ yg^ ^j^^^ 100 will gain 816 13 llf 'Tiis 
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£ 8, d, 
2 X 100(316 13 llf-Tfa) 
9 X (1340 10 6) 



= s 



£ 8, d, 
years that 1340 10 6 
will gain 316 13 llf'Tk 



200 X 30403107 
9 X 128690400 

51 years. 



Sec. 

16 (72) 3333/. 6^. 8(f. 

17 (73) 1^7 years. 
(75) 3 m. 1 w. 6 d. 

18 (77) 7i^| years. 
(79) 33i years. 

19 (81) 22jf years. 
(83) 2^ years. 



(74) 6^ months. 
(76) 9 Jl years. 

(78) 6^T years. 
(80) 67f years. 

(82) 18^ years. 
(84) 36^A*T years. 



The principal, 784/. 10«. 8(/., amounts to 942/. 18«. 2^}dL in \\ 
years ; find the rate per cent. 

£ 8, d. 
First, 942 18 2^f 
784 10 8 



158 7 6^ = the gain in 4} years. 

£ 8, d. £ 8. d. 

158 7 6^ = the interest of 784 10 8 in 4^ years. 



£ 8, d. 



£ 8, d. 



4 (158 7 6tf) _ ^jjg interest of 784 10 8* in 1 year. 
17 

£ 8. d, 
4 X 100 X (158 7 6tf) _ ^j^^ interest of 100/. in 1 year. 
17 X (784 10 8) 

4 X 100 X 950266 







17 X 4707200 






s= 4f per cent. 


Sec. 






20 (85) 5 


(86) 3 


(87)4 


21 (88) 4i 


(89) 3i 


(90) 2i 


22 (91) 4 


(92) 3| 


(93) 41 1 



(94) 3i 
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The premium on a building is the interest of its value insured 
at a given rate per cent. 

Sec. £ 8. <L £ 8. d. 

23 (95) 10 14 lOj (96) 126 9 8^ 
(97) 432 6 llf 

24 (98) 73 16 9f (99) 27 14 9f 
(100) 2947 15 If (101) 57 2 4i 

25 (102) 9 18 91 (103) 1 11 1 
(104) 2013 16 3i (105) 7 10 

What sum of money should be insured, and find the insurance, at 
3^ per cent., on a building worth 1575/., so that the owner 
may receive, in case the building is burnt, the value of the 
building, and premium or insurance ? 

100 = the amount insured, that will insure a building worth 
£961, together with the premium d|/. 

ionvi<;7«( ( ^^^ amount insured, that will insure a 

iwxio/o _ 1 building worth 1575/., together with the 
^^» ( premium. 

= 1632/. 28. 5f(t 

The insurance is *» 1632/. 28, 5|(/. — 1575/. ^ 57/. 2<. 5i<L 
Or the insurance is the interest of 1632/. 2«. 5f J. at 3i per cent. 

The solution of the following questions depend upon similar 
principles to the above. 

What is the amount of a bill which is 30/. after discount is de- 
ducted at 5^ per cent. ? 

100 = the amount of a bill which is 94^/. after discount at 5^ 
per cent, is deducted. 



100 X 30 _ ( the amount of a bill which is 30/. after discount 
94j I at 5^ per cent, is deducted. 

= 31/. 14«. 11^. 

(a) Find the amount of a bill which is 20/. after the discount is 
deducted at 7 per cent. 21/. 10$. 1^. 

(6) Find the amount of a bill which is 34/. after the discount is 
deducted at 10 per cent. 37/. 15«. 6i id. 
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(c) What is the amount of a bill which is 100/. after the discount 

is deducted at 9 per cent. ? 109/. I7s. H'H* 

(d) What is the amount of a bill which is 345/. 7s. Bd. after the 

discount is deducted at 8^ per cent. ? 377/. 9s, 4|c/. 

(<;) What is the amount of a bill which is 10002. after the discount 
is deducted at 16^ per cent. ? 1197/. 12«. 1^^- 

(/) Find the amount of a bill which is 3456/. 17«. 9d, after the 
discount is deducted at 22^ per cent. ; 4460/. 10«. 

Sec. £ 8. d. £ s. d, 

26 (106) 11 11 4 (107) 40 3 6f 
(108) 129 3 5i 

27 (109) 12 Hi (110) 15 5 3^ 
(111) 65 4 8| 

28 (112) 142 8 5J (113) 101 11 4f 

A sum is laid out in the 3 per cents, at 89f , and a half-year's 
dividend received upon it ; the stock being then sold at 
94|, and the whole increase of capital being 54/., find the 
original sum laid out. — From Colenso*s Arithmetic, page 112. 

If the stock is bought at 89f /. and sold at 94i/., there is a gain 
of 5|/. for a stock which has cost 89|/. 

Besides this there is a gain of |/., half a year's interest. 
Hence, 89f = the sum which has gained 5^ + | = ^/. 

— Il^ = the sum which gains 1/. 
27 * 

89|x4x54 _ ^jj g^yjj ^jj.^j^ ^^g 5^^ 
27 ® 

= 715/. 

Sec. £ 8, d. £ s. d, 

28 (114) 14 9i 

29 (115) 379 14 11^ (116) 236 4 7J 
(117) 14 15 61 (118) 123 1 9^ 

30 (119) 3/. 15«. Od, loss. 

(120) 4/. 18«. S}d. in favour of 4 per cents. 

(121) 23/. tU. lf</. in favour of 5 per cents. 
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Sec 

31 (122) 4«. Id, per cent, in favour of 5 per cents. 

(123) 2U 9«. 7iJ. in favour of 4^ per cents. 

(124) 8^ 19«. lOd. in favour of 4| per cents. 

(125) 2/. 18«. 7^. in favour of 4 per cents. 

32 (126) 265/. 19«. l\'75d. 

(127) 656/. 28. 2ii/. 

(128) 811/. U. 3idLlost28/. 14«. 9^d. 

33 (129) 13834/. lOs. Od. 

(130) 8548/. Ss, Sid, 

(131) 11824/. 98, Sid, 



ANSWERS TO QUESTIONS IN COMPOUND 

INTEREST. 

See Example 15, page 121. 
Sec. 

1 (1) 32/. 9*. Id, (2) 189/. 11«. 5id. 
(3) 744/L 11«. 5id. 

2 (4) 397/. 08. lOJrf. (5) 7065/. 17«. O^d, 

3 (6) 341/. 19«. 2d. (7) 601/. 12«. 5^^ 

4 (8) 1207/. 15«. 7K (9) 373/. 2«. 10^. 

5 (10) 3403/. 12«. 9^(/. (11) 8642/. IGs, lOid. 

6 (12) 1143/. 12«. 9(/. (13) 3872/. Is. 4id. 
(14) 383/. \a. 9id, 

The following rule will give the amount of a principal at com- 
, pound interest, for any numher of payments at equal intervals ; 
whether yearly, half-yearly, quarterly, &c 

l8t. — Find the cunount of £1, at the first payment, by simple interest 

2nd. — Raise this amount to the power denoted by the number of pay- 
ments. 

3rd. — Multiply this power by the principal, and the product will be 
the amount. 

Find the amount of 150/L in a year, at 5 per cent, compound inte- 
rest paid quarterly. 

1st. — 5 = the interest of 100/. for 1 year. 

= — = the interest of 1/. for i year. 



4 X 100 80 
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Then, 1 -U, = the amount of 1/. for ^ of a year. 
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Therefore, 150 x / — | = 157/. 12«. lOd. the amount required. 

If the payment be yearly, the amount will be 157/. 10». Od, 
Jf the payment be i yearly, the amount will be 157/. lis. lO^d. 
If the payment be i yearly, the amount will be 157/. 12«. lOd. 
If the payment be monthly, the amoimt will be 157/. 13s. 5|tf. 
If the payment be weekly, the amount will be 157/. 13«. Sfd 

If compound interest was added every instant, the amount 
would never be greater than 157/. IBs, 9id : a result which is 
obtained by the following rule : — 

1st. — Raise 2' 71S2SIS to the power indicated by the product of the 
interest of iLfor a year, at the given rate per cent, and the 
number of years. 

2nd.'^Multiply this result by the principal, and the product will be 
the amount required. 

The number of years in which any sum of money will double itself 
at .compound interest, may be found from the following Rule: — 

1st. — Find the amount of ll. in one year, at the given rate per cent, 
simple interest. 

2nd. — Divide the log. of 2 by the log. of the above amount, and the 
quotient will be the number of years required. 

The following Table is calculated from this Bule. 



Bate of 
Interest. 


No. of years at 
which any sum 
of money will 
double itself at 
compound in- 
terest. 


2 


35 00278 


H 


28-07103 


3 


23-44977 


3i 


20-14879 


4 


17-67298 


4i 


15-74730 


5 


14-20669 


6 


11-89566 
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ThefoUowing rule wiil give the present value of a sum of money to 
be received certainly, at the end of a given number of years, ' 

1*^ — Find the amount of \l. in one year, at the given rate per cent, 
simple interest 

2nd, — liaise this amount to the power indicated by the number of years. 

3rd. — Divide the sum of money to be received at the end. of ihe given 
number of years by this power, and the quotient wiU be its 
present value. 

Find the present value of 500/. to be received at the end of 5 
years, at 4 per cent, compound interest. 

Amount of 1/. at 4 per cent. = l4--l_ = lJL = ?5i: 

* 100 25 25 



/25\* 
The present value = 500 x (rr) = 410/. 19*. 3^rf. 

One of the most useful cases of interest is, when the principal 
is increased, not only by the interest, but also by some other sum 
at the same time. 

To find the amount when the principal is added, at given equal 
intervals. 

1. — ^Find the amoimt of 1/. at the end of the first interval at simple 
interest. 

2. — Raise this amount to the power indicated by the number of 
equal payments at equal intervals, and subtract 1 from it. 

3. — Take 1 from the amount of 1/., as stated in the first part of 
the rule. 

4. — Multiply 1, 2, and the principal together, and divide this pro- 
duct by the 3 ; the quotient will be the amount required. 

Find the amount of 1& paid weekly, at 5 per cent, per annum, 
compound interest, for 35 years. 

l«. = -—L the principal. And 52 x 35 = 1820 the intervals of 

adding the principal --/, 
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1. The amount of l/L at the end 1 _ , 1 _^ *./•»* . 
of a week at 5 per cent./ io40 1U40 ' 

8. iThe power indicated by the! _ /1041\i>»o 
number of payments less one J ~ \1040/ 

3. The amount of 1/L after deducting 1 =r /. 

• 1040 

1041 r/1041\isso 111 



9dL 



The operation cannot be conveniently performed without the 
aid of logarithms. 

To find the present value of an annuity for a given number of years 
iU a given rate per cent 

The present value must be such as to produce the same sum as 
the annuity at compound interest. 

(1) Find the amount of 1/. at the end of a year at simple interest. 

(2) Raise this amount to the power indicated, by the number of 

years for which the annuity has to be received. 

(3) From unity take the reciprocal of the quantity in (2). 

(4) From the amount of 1/. as stated in (1) take unity. 

(5) Multiply the annuity by the amoimt in (3) and divide by the 

amount in (4). 

What is the present value of an annuity of 120/., which is con- 
tinued 30 years, at 5 per cent, compound interest ? 

By (I) The amount of 1/. at the end of a year ^ zll, 

p^ J » the value as indicated by 3. 

(4) --- s the value as indicated by 4. 
^ '^ 20 

1844/L 13f. IQid. nearly. 

This operation is best performed by logarithms. 

D* 



iO Airsvimft* v» wmsm- imm loss. 



If the annuit J is continued for ever, then its present ^alne Is 
found hy dividing the aamuiiy B^ tlie ^hantHy indlMied' ih C^), 
which is the interest of U foir one yeitirat simple interest. 

The present Tflltie -of an aumtty ef IMJllitt' «ve» «t»6 fMreent 

«= 120 -r JL « 2400/. 
20 

If the annuity (Say for 10 years) he in reyersion, or not receiv- 
able till the end of 5 years, then the present value will be equal to 
the present value of the same annuity for 19 • years, mimiB the 
priMnt vtfiiid (Kf tile Mllieannulty fbr 5 yeiML 



ANSWEBS TO PEOFIT AND LOSS. 

An article is bought at 5^ M per mi% $Ktti(Mit» Vfe $^; 
find the gain per cent. 



W 



4»» OU, — ilW« UU« 




"--lar—"** 


Tl..» 13 X 40 X 100 
"'"'' IMX H 


— tiWgBiB (It fMl. 






>« 39^1 DOT omt. 
38 *^ 




See Bxtmple 16, page las. 


Bee. 






1 (0 "» 




(2)13J 


(3)4A. 






S (4)1 




(s) *ir 


(6) "Mr 






8 <7)6A 




(i5«» 


(9)18* 




(10)61 


4 (li) ML 




i^<I» 


(IS) 41. 1S<. SiA 




6 (14) SO 




• (18J «iR 


(16) 12A 




«W>H|i 



l.««tte:fltt£noik.ft^ 



An article is bought at 2l. 3s. Gd, per unit ; how must it Im sofai 
to reaiiae a. profit of S^ per cent. ? 

lbs)/. ^ the selling prite 6f 100/. 

211 



S X 100 
211 Xr 2l: 39. edL 



»: the selling price of I/. 



= the selling price of 2/. 38. ^d. 



2 X 103 

= 21 5s. 101 -{rf. 

Sold goods for 75/., and by so doing lost 10 per cent., whereas in 
the regular course of trade I should have gained 30 per 
cent. ; httw mntih vreft they sold under their proper value ? 
From Cdenso^s Arithmetic. 

100 == the cost price of the god«bl soM al^DOU 
W X 7fl ^ ^^ ^^^^ pHM of \Su^ g^fls sold at 79Z( 

^ ^ « 83i/. 
3 * 

Again, 

30 Bs the gain on 100/. 

??^L^ « the gttti on 83i/. 
100 X d 

»» 25. 

Tlierefon the' «iods shonifl be sold for 63)i -t* 25/. » iCii'. i 
but they were sold for IbLfdt 33^/. below their value. 

Sec. 

6 (18) \hs.U, (19) 2ft9. fd 
(20) 3<to. «(/. (21) 21 lit. ftsl 

7 (22) j|& llf. aft (23) 3& Ita iM. 
(24) 1/. Is. 3ild. (25) ift 6*1 3C 

8 (26) 1^. S^jlft (27) ite. S| A^ 



(28) Its. %f^ (29) lit. «iJ* 

9 (30) if. 7^ 5^"^^ (31) 2l 4k ii"^ 

(32) 5/. 9s. 2-fi,d. (33) 6i: lU ^iUd. 

»* 2 
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8oc. 












10 (34) 8/L 19«. lOK 


(35) 5/. 


19«. 


5f/. 


(36) 41 7«. HtW 


(37) $L 


9«. 8 


i|</. 


11 (38) 4666} tons. 




(39) 761 i J yards. 


(40)1 


L0500 feet 










12 (41) 3^ ; 30000 tons. 


(42) 12/. I7ff.3i(/. : 303^tOIUI 


13 (43) 


14ff. 6^J^ 




(44) 1/. 


2*. 7Hrf. 


(45)! 


2m. 2}dr. 










14 (46) 


\SL Ss. 4^^ 


(47) 6*, 


. 3i«if. 


(48); 


iZL 19«. 6^ 








15 (49) Ufs. 




(50) Hi*. 




(51) 22ifL 




(52) 20*. lO^V^. 


(53) i 


3L 16«. lOd: 


» 








16 (54) 


24/. 2s. SH 


» 


(55) 2« 


. 3iif. 




(56): 


21. I3s. (^ 

WKK8 Ti 


k 




N p: 




ANS* 


QUESTIONS I 


RAirricE. 


Sec. 


£ 9. 


d. 




£ 


8. d. 


1 (1) 


29 5 





(2) 


7 


10 6 


(3) 


27 6 





W 


59 


1 3 


(5) 


202 13 


4 


(6) 


349 


6 3 


(7) 


1724 10 


8 








2 (8) 


1002 9 





W 


96 


6 8 


(10) 


122 17 


8 


(11) 


25 


17 


(12) 


39 13 





(13) 


151 


11 6 


(14) 


24 14 











8 (15) 


12 


8 


(16) 


64 


6 1 


(17) 


78 9 


6 


(18) 


43 


15 101 


(19) 


4 2 


01 


(20) 


1 


4 U 


(21) 


1 2 


81 








4 (22) 


240 8 


6 


(23) 


1180 


U 1 


(24) 


1044 13 


4 


(25) 


311 


3 4 


(26) 


486 13 


4 


(27) 


1985 


5 7| 


(28) 


8 4 


3 








5 (29) 


56 15 


74 


(30) 


338 





(31) 


3395 8 


4 


(32) 


2432 





(33) 


1114 13 


4 


(34) 


7341 


15 


(35) 


983 11 


8 






• 
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Sec 


• 


£ s. 


d. 




£ 8. d. 


6 


(36) 


453 6 


8 


(37) 


8084 




(38) 


1030 5 





(39) 


620 2 




(40) 


304 3 


4 


(41) 


5992 4 


7 


(42) 


820 3 





(43) 


2024 9 




(44) 


988 3 


6 


(45) 


1768 8 6 


8 


(46) 


1067 5 


2i 


(47) 


3981 8 4i 




(48) 


2232 13 


9 


(49) 


12318 1 6 


9 


(50) ] 


L03684 8 


10^ 


(51) 


54647 2 lOJi 




(52) 


5724 





(53) 


3891 15 4 


10 


(54) 


20 4 


n 


(55) 


270 17 2i 




(56) 


78 16 


H 


(57) 


200 16 3 


11 


(58) 


15387 15 





(59) 


2017 2 6 




(60) 


57 2 


n 


(61) 


27 1 li 


12 


(62) 


438 15 





(63) 


107 9 lOi 




(64) 


4986 13 


4 


(65) 


4217 12 6 


13 


(66) 


25 7 Hi 


(67) 


6 14 1} 




(68) 


266 12 





(69) 


981 1 li 


14 


(70) 


853 13 





(71) 


5136 19 6 




(72) 


40 17 


3 


(73) 


12 4 4i 


15 


(74) 


17 3 


lOJ 


(75) 


53 2 6i 


16 


(76) 


217 3 


9 


(77) 


9646 19 8f 


17 


(78) 


313 10 


H 


(79) 


10237 1 4f 


18 


(80) 


3370 15 


7f 


(81) 


13166 15 11 


19 


(82) 


25 2 


H 


(83) 


33 14 If 


20 


(84) 


159 13 


m 


(85) 


2413 8f 


21 


(86) 


1509 


H 


(87) 


899 9 If 






I 


See Example 


8, page 


116. 


22 


(88) 


88 5 


8i 


(89) 


316 11 11 


23 


(90) 


159 18 


11* 


(91) 


61 6 lOf 




(92) 


248 19 


H 






24 


(93) 


130 17 


4 


(94) 


475 5 31 




(95) 


1830 17 


7 


(96) 


1997 18 OJ 


25 


(97) 


3851 9 


lOf 


(98) 


91 1 Of 




(99) 


19 1 


3i 


(100) 


2051 13 10 




(101) 


412 10 


1 










ANSWERS TO fSOPOETIQNAL TAETS. 

Sec. 

1 (1) ao, 45, 90, 65 

(2) 27, 45, 63, 81 

(3) 99, 117, 153 

2 (4) 1570, 2826, 408^, 4710, 5652 

(5) 198, 243, 288, 378, 468 

(6) 450, 475, 600, 7001 1250 

3 (7) U52, l^ap, 26^4 

(8) 644, 73i», 1428 

(9) 1248, 1586, 2040 

4 (10) 256, 288, 160, g94, 480, 736 

(11) 475, 551, 741, 855, 988, 1368 

(12) 504, 522, 612, 3024, 3642, 4248 

See Ejwnple 14, page 121. 

5 (13) 18/., lU, 14/. 

(14) 1350JL, 2592/., 295$/. 

(15) 180/., 135/., 108/. 

6 (16) 48 0?. 18 car. 

(17) 27 ox., 18 8ul. 

(18) 19|f h., 92,'Vn. 

7 ( 1 9) 4975 lb. ox., 174?J |b. iron 

(20) 2Jgcwt.ox., 7,',cwt, iron 

(21) 67|S^lb.O, 268^flb.Cu. 

(22) IJSfcwt.O, 2yjcwt. Cu. 

8 (-iS) 1-^ylb.O, V^^jTh. 

(24) 15 cwt. nitre, 2 cwt. sul., 3 cwt. cl^arco^ 

(25) 255,\ Ih. silicia, 5Q| lb. potash, 26|| Ume, ^j^ alufAipa 

9 (2G) l;^365, 13860, 1417.5, 14553 

(27) loz, 8dwt. 6jj}5 gr, pure gold, 2 dwt. 13884 8^- tfloy. 

(28) 21. 11#. 7^^j4L, 2/. 9#. 3^., 2/. 6«. 1(HK}<^» l^- 3#. ^^^ 
18.». 9^^. 
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A ftnd B engage in trade, their capitals being in the ratio of 4 
to 5 ; and at the end of three months they draw respectively f 
and jj^ (if Hw^r «»pim9 : k9fW 9^9^ Wn^ divide th^lr whl^ |Pftlin» 
335/., at the end of tbe^^ar ?—Fwm Patent's 4^thmetic. 

A's capital in trade isl for 3 months ^ 3 for 1 month. 

A's capital in trade is ^ for 9 months » 3 for 1 month. 

Then, A's capital in trade is 6 for one month. 

B's capital in-'trade is^f-for 3 months = 3} for 1 month. 

B's capital in trade is f — ) x } — -Affor 9 months =» 2}| for 
1 month. 

Then, B's capital in tracks is 6-^^ for 1 month. 

Therefore, the gain, 335/., must he divided in the ratio of 6 
andGA^ 



^ ^ ^^ = 160/., the value of A's share. 
12* 



^^ ^ ^^ « 175/., the value otW» share. 
12iPir 



909. 



10 (^9) A's ■*= 196/. lU. Uf^M- i 
B^ *» i(|8/. Of. 4^^^. ; 

(M) iKM, MP, l»W 

(31) 0720, 5616, 6006, 6336 

t\ (32) 13, ?6, n, 361 
(33^ 8i6,.«7«,^W. 



•"T" 
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ANSWERS TO QUESTIONS IN SQIJASE 
AND CUBE EOOTS. 

Horner's Method of JSxtractmg Square and Oube Boatt. 

SQUARE ROOT. 

For generality, simplicity, and certainty, Homer's method of 
extracting roots of all kinds is the best which has been hitherto 
discovered. 



Extract the square root of 31685641. 


• 


Root. 



5 


3r68'56'41 (5629 
25 


5 
5 


» 


100 
6 


668 
636 


106 
6 




1120 
2 


3256 
2244 


1122 
2 




11240 
9 


101241 
101241 



11249 

Divide the given number into periods of two figures each, and 
place zero a little to the left of the given number. 

Find the nearest root, which is 5 in this case, to the first period, 
place the 5 under the zero, and add, the sum being of course 5. 
Multiply this by 5, the figure in the root, and place the product 
under the first period. Now return and place 5 under 5, then 
draw the long line and add the two 5's together, and subtract the 
period ; the result of these two operations will be 10 in the first 
case and 6 in the second. 

Place a zero on the right side of 10, and bring down the next 
period 68, and proceed exactly in the same way with this period 
as in the first, except in finding the next figure in the root. This 
is done by dividing 668 by 100 or 66 by 10. In the next period 
the figure in the root is obtained by dividing 3256 by 1120, or 325 
by 112, or 32 by 11. 



AXSW£BS TO SQUAB£ XSU CUB£ BOOTH. 



ST 



Sec. 








1 0) 


62 


(2) 73 


(3) 90 


(4) 


115 


(5) 108 




2 (6) 


88 


(7) 176 


(8) 199 


(9) 


255 


(10) 981 




3 (11) 


989 


(12) 1056 


(13) 1254 


(14) 


1614 


(15) 2055 




4 (16) 


2334 


(17) 2965 


(18) 2915 


(19) 


2995 


(20) 2885 




5 (21) 


3629 


(22) 5037 


(23) 5006 


(24) 


6340 


(25) 8345 




6 (26) 


4309 


(27) 5434 


(28) 6449 


(29) 


7348 


(30) 8749 




7 (31) 


5849 


(32) 6646 


(33) 7548 


(84) 


8185 


(35) 9648. 
CUBE ROOT. 




Extract the cube root of 630525109375. 








. 


Boot 







00 


630'525'109'375(8576 


8 




64 


512 


8 




64 




8 




128 




16 






» 


8 








240 


19200 


118525 


5 




1225 


102125 


245 


20425 




5 




1250 




250 








5 








2550 




2167500 


16400109 


7 




17899 


15297793 


2557 


2185399 




7 




17948 




2564 




7 








25710 




220334700 


1102316375 


5 




128575 


1102316375 


25715 


220463275 





»• 8 



&H AKSWE^ TO 9QVAV JiM» CVBS SOOW. 

Diride the giyen number into periods of three fign^ires t$^ 
and place one zero and two zeros to the left of the gi¥en aumbw 
aa indicated above. Find the nearest cube root, which is 8 in this 
case to the first period, place the 8 under the first zero and add, 
the sum is 6, multiply this sum by 8, the root, and plaise the pro- 
duct under the two zeros and add, the sum being 64, multiply this 
sum by 8, the root, and place the product under the first period. 
Bcturn, and place the root 8 under the 8 in the first column, and 
add, the sum being 16, multiply this sum by 8, the root, and place 
the product under 64 in the second column. Betum again and 
place 8, the root, under 16 in the first column, and then diaw the 
long line. Add in the first and second columns, the sums are 24 
and 192, and subtract in the third, the diffbrence is 118 ; bring 
down the next period 525, and place two zeros to the right of 
192, and one zero to the right of 16, and proceed exactly In tbe 
same way with this and the sueeeeding periods as m the first ; 
except in finding the next following figures in the roots. Tbe 
next figure 5 in the root is obtained by dividing 118525 by 19200, 
or 11852 by 1920, or 1185 by 192, or U8 by 19. The next figure 
hi found by dividing 164 by 21, &c. 

In extracting the square and cube jcoots of decimals, the student 
should be cautioned in dividing the given number into periods 
— always commence at the idgfiiiw»l pmi, and divide the jwirter 
ini^o periods in both directions. 



Sec 

8 


1 

(36) 76 
(39) 98 


(37) 87 
(40) 116 


(38) 65 


9 


(41) 165 
(44) 730 


(42) 629 
(45) 795 


(43) 807 


10 


(46) 803 


(47) ««5 


(4»)^»7 


11 


(49) 1242 


(50) 1259 


(51) 1335 


12 


(52) 2056 


(53) 2955 


(54) 2999 


13 


(55) 2995 


<56) 4645 


(57) 6647 


14 


(58) 7348 


(59) 8248 


(60) 9942 



8QIMJRB AND CUWB EOOTS. 
Sec. 

15 (61) 2*56378; 1*87321 («) 11*34856; 2*66418 
(63) 5*565; 3*1403 

16 (64) 23*6516; 8*23962 (65) -15459; '28804 
(66) io* 454781 9*7523 

17 (67) 6*9199; 3*6313 :fl6).Wl875; 7*16713 
($9) 2 '02088 i 1*59843 



4IW^V3BBS Tp P$irA9£ 4PSP OJlBip, JU)0T9' 



O) 



16 (70) 1638; '8864 

19 (72) 1-11803; 1*07722 

80 (74) -00697; '71688 

21 (76) 2 '77746; 1-9759 

98 (78) 8*04676; 8-10164 

98 (80) •075963; '17936 

94 (82) -047895; -1319 

95 (84) -64549; '7469 

96 (86) ^774597; 84343 

97 <88) •698421; '081859 
88 (90) -4629; '5984 



(71) -0661598; 168487 
(73) -77459; '84343 
(75) '62017; '72723 
(77) 2-28166; 1-70778 
(79) -88476; '482883 
(81) 6-99968; 3 '6592 
(83) 12586; '25114 
(85) -251688; '89863 
(87) -081378; '187791 
(89) 1-74855; 1-44863 
(91) 1-3093; 1-1968 



tCfaeifoiirt^ root of any ntmiber is .0btaiiied by B^Umeilmg tht 
mgtme jroot of the -niinllier twice. 



Extract the fifth root of 28153056843. 



UM^ 2a^4»l. MmL 



1 


00 

1 


000 
X 


1 


1 


1 

3 


3 
4 


3 
3 


4 
6 



lOOQO 

1_ 

1 

4 



ttb eol. Biot. 

.s;81»P'5fift48<l8i 
I 



SI 

IRT 



:6 

4 



■ A.a* » ' J» * " '' "xi^tA" ' ' "^ 



2 



104 



M 

56 
2 

58 
2 



^104 
106 

1324 
116 



loMe 

2208 
9424 



i09Qp 
90864 



'mm 



600 
3 

603 



144000 17280000 1036800000 3269856848 
1809 437427 ^ 53152281 3269856843 

145809 17717427 1089952281 



60 ANSWERS TO SQUARE AND CUBE BOOTS. 

Divide the given number into periods of five figures each, and 
place 1, 2, 3, and 4 zeros respectively to the 1^ of the given 
number as indicated above. 

Find the nearest fifth root, which is 1 in this case, to the first 
period ; place the 1 imder the first zero and add, the sum is 1 ; 
multiply this sum by 1, the root, and place the product under 
the two zeros and add, the sum is 1 ; multiply this sum by 1, the 
root, and place the product under the three zeros and add, the 
sum is 1 ; multiply this sum by 1, the root, and place the product 
under the four zeros and add, the sum is 1 ; multiply this sum by 
1 , the root, and place the product imder the first period. 

lie turn to the first column and place the root, 1, under the 1 
and add, the sum is 2 ; multiply this sum by 1, the root, and 
place the product, 2, in, the second colunm and add, the sum is S ; 
multiply this sum by 1, the root, and place the product, 3, in the 
third column and add, the sum is 4 ; multiply this sum by 1, the 
root, and place the product, 4, in the fourth column. 

Return to the first colunm and place the root, 1, under the 2 and 
add, the sum is 3 ; multiply this sum by 1, the root, and place 
the product, 3, in the second colunm and addi, the sum is 6 ; mul> 
tiply this sum by 1, the root, and place the product, 6, in the 
third column. 

Return again to the first column and place the root, 1, under 
the 3 and add, the sum is 4 ; multiply this sum by 1, the root, 
and place the product, 4, in the second column. 

lietum again to the 1st column and place 1, the root, imder 4, 
and then draw the long line. 

In the Ist, 2nd, 3rd, and 4th columns add, the sums are 5, 10, 
10 and 5 respectively, to the right of which annex 1, 2, 3, and 4 
zeros. In the 5th column subtract and bring down the next period, 
81530. The same process must be repeated, except in finding the 
next figure in the root. This is done by dividing 181530 by 50000, 
or 181 by 50. The next figure is obtained by dividing 3269856843 
by 1036800000, or 326 by 103. 

If the cube root and square root of a number be extracted, the 
result is not the fifth but the sixth root. And by extracting the 
square root of any number twice, the fourth root is obtained ; 
but if the cube root be extracted tvdce, the ninth, and not the 
sixth root, is the result. 



61 



ANSWEES TO DTIODBCIMALS, OE CEOSS 

MULTIPLICATION. 



Sec 
1 



0) 

(3) 

2 (5) 
(7) 

3 (9) 
(11) 

4 (13) 
(15) 

5 (16) 
(18) 

6 (19) 
(21) 

7 (22) 
(24) 

8 (25) 
(27) 



9 

10 
11 
12 

13 
14 



18 
97 

2229 
1760 

252 
1159 

2767 
28928 

8876 
2997 

7132 
898 

4868 
1404 

1791 
33678 



// /f/ 



in. ' 

4 

3 



6 6 
9 10 



6 

7 

3 

7 



2 11 
4 3 

7 9 
1 4 



10 11 10 
10 3 6 



5 

9 7 

9 3 

10 



3 
5 

7 
3 







3 

8 
3 

4 
4 

9 

4 

8 
9 



9 3 3 9 
8 8 10 11 



(28) 1520 9 11 4 6 
614 5 1 3 4 



1 
1 



6 7 5 
6 2 3 



(29) 196 

(30) 492 

(31) 23767 11 9 4 

(32) 436 7 3 10 2 

(33) 30 7 5 1 10 

(34) 1027 10 1 2 8 

(35) 237 5 3 9 4 
741 10 10 



(36) 

(37) 3912 



7 

4 



Ft. in. f '' " 
(2) 71 6 4 
(4) 113 7 6 

(6) 2086 9 3 
(8) 1319 3 4 5 

(10) 455 7 11 10 6 
(12) 2458 6 10 10 5 

(14) 24643 2 6 5 8 

(17) 1029 19 8 1 

(20) 748 6 3 8 3 

(23) 12062 5 9 10 5 

(26) 18752 4 110 

£ 8, d. 
98 4 5 

42 4 10 

15 2 4i 
32 16 2 

470 8 If 
2 14 6f 

1 19 6^ 
6 8 5| 

43 8} 

47 2 10 
138 11 



m 



ANSWHES TO 1SlS(7ELLANSOJIS 



• 


EXATSTPEES. 


Sec' ^ ^ 








1 '(l)2^fr 






(2) 6*. 8f«rf. 


(35 3A\l 






(4) 142 


(5) XL 3s. 6|tf. 






(6) 2''67#/. 


(7) 2J days. 






(8) soil 6s. 9d. 


(9) 9070/. li?. 3rf 


• 




(10) l/L 15«. lOtf. 


(11) 25/. 13«. 9d, ; 


17/. 


2«. 


6(/. ; 12/. 16«. 10|J^. 


(12) 2379 






(13) 2879 


(14) 41^ 






(15) 43/. Wr Iki, 


(16) 4^ per cents., 


4/. 


lOs, 


lldL 


(17) 4i 








« 0) * 






W«r 


<(3)'«U 






(^ 2/L 7«. l|tf. 


(5) 3-7916 






6) 27 days 


(7) 1096/. 






(9) ml } 441/. ; msi 


(9) 21/. 5«. 6id 






(10) 9446 


(11) 77f 






a%) IjL 3«.«4|</. 


(13) 20/. 3*. 5<L 






(M)# 


3 (1) 270/. 






19) «b»iiis 


(3)7^3^^ 






«)««* 


(5)« 






18© f«p€9XM^^%t. 


(7) 18*. IW 






(#) '6778 


(9) '5848 








(10) 104L 10«. Ot/. 


; 189/, 


6«. «(/. ; 174/. S#. 4(£ ; 80»/. 


(11) S\^. 






(IS) 482/. '19«. 2|ior. 


(13) 23^ 






(IH^ 2/L I4s. t^ 


(15) Increased 41 13#. 


91^. (t8) 9} 



Sec 

4 (1) lu. 7*M (2) m 

(3) 134 (4) -2476 

(5) 1 ton. 12 cwt. qrs. 22 lbs. 
(6)2Vff (7) imLAi. 

(8) -4629; 'Oe^O (9) 3j^ 

(10) Apprentices =» 6/. $ 
Men = 48/. ; 
Offi(WW ^ 1^0/. 

(11) A =»*86 ; 
B « «0 ; 

(12) 1/. 17«. Hrf. (l«)>L08t24/. a». Hii. (14)^ 

5 (1) 83| (2) ^ 

(3) 7 1. 6 cwt. 2 qrs. 18 lb. 10 oz. lOf 4rp. ' 

(4) 1.3 (5) 131-608 

(6) 5c?r|. Oarp..5lb. 2 p;5. 7 drs. 

(7) 3-17ai6 (8) 6 lb. 4 02. 

(9) 942fi. (10) 16*. 6jrf. 

(11) 5 per cents, i 13*. lOTy^j^W- P^'^ ^^t- 

(12) 1062/. 18*. did. (13) -51299 

(14) -86376 ' n5) 26*. qjj^.j 3489J^ 

£ *. d 

(16) A = 279 19 Hi 
B =» 291 16 81 
C =: 1231 3 8i 
D ^ 1663 19 7i^ 

(17) 6381. ^7*. fttrf. ri8) 9670 ft. 1 UU'SM'' 
(19) 16 

8 (I) 1 C2) 3cwt. lq)r.4^|^..g0^^9JV'• 

(3) ^T m '^^^^ 

(5) 5-2407 (#} '55f903 

(7) -345 ^m 



64 AK8WEBB TO MISCELLAVEOVB XXAMPUI8. 

Sec. 

6 (9)57|year8. (10) 604/. lU 3frf. 

(U) -8612 (12) 1-4466 

(13) 21«. md. 

(14) 1288/. 16s. ; 2148/. ; 300W. 4«. 

(15) 1187/. 13». Sid. (16) 20L IBs, lOrf. 
(17) 24/. 7*. 2K (18) 9}^ 

7 (1) f (fi) l3V:t 

(3) 28, 5i^. (4) 4-0657552083' 

(5) -000903 (6) 14/. 18«. Id. 
(7) 1-9887 (8) 66L 3«. ^d. 
(9) 1-2747 J 11756 (10) 844/. 14*. 8W 

(1 1) 2 lb. 7 oz. 3 dr. (12) 42^ years. 

(13) 331/. 4«. 4^. 

(14) A = 1/. 16». 3</. ; 
B»2/. 4«. loK; 
C === 2/. 14«. 4i</. 

(15) 8Jf, 4000 (16) 382/. 12«. lOjJ. 
(17) Hi hours. (18) 24/. 13*. 7H 

(19) 4/. 12*. 10«f. 

(20) A = 18iH? ; 
B = 23J^ ; 
C = 35i3ff. 

8 (1) tW (2) » 

(3) 1 ton. 1 cwt. 2 qr. 3 lbs. 1 J oz. 

(4) -8181 (5) -5241354 

(6) 9 cwt. 3 qr. 24 lb. 15 oz. 2 dr. 

(7) 1-4664 (8) 1954/. 12*. 5K 
(9) 7-4077 ; 3-8000 (10) 429/. 15*. 3^^ 

(11) im. Iw.2d.l8h.20m. (12) 1137/. 15*. B^. 

(13) 8i years. 

(14) A =1 1407/. 19*. Bid. ; 
B == 1877/. 5*. Sid. ; 
C»2393/L 10*. 9id. 



AHSWXB8 TO HISOXUiAinOUS XUKFUM. 



» 



Sec 




8 (15) ISs. eiod- 


(16) 676iL 11«. 5kd. 


(17) 14ig 


(18) lU Ss. 5ij^ 


(19) 269/L lOf. ed 




9 (1) 8 


(2)V 


(3) 2a.lr. 24p. 


(4) -908389 


(5) -0325438 


(6) 1 r. 38 p. 14 y. 


(7) -3276 


(8) 14755/. 15«. IK 


(9) -2161 ; -3601 


(10)6* 


(11) in months. 


(12) 858/. 48. Oy^ 


(13) 5i years. 




(14) Captain » 371/. 5s. ; 


Inferior Officer =! 


14SI 10«. ; 


Man ±=s 16/. Vs* 


6(2. 


(15) 2208/L 3«. 2H 


(16) 12/. 18«. 2idr. 


(17) A = 12» ; 




B = 15tt5 




C = 49tV. 


. 


(18) 14«. 4d, per cent, in 


fkyonr of 4i per cents. 


(19) 2201/. 29. 9d. 




10 (1) * 


(2)1 


(3) 10 oz. 10 dwt. 


(4) 1-41589 


(5) 1*21064 


(6) 4 oz. 16 dwt. 20 gr. 


(7) 8-99551 


(8) 19182/. 8«. ed. 


(9) 2-9099 ; 2*0382 


(10) Hi 


(11) 206f 


(12) 6i years. 


(13) 556/. 16«. 10^ 




(14) Man — 42/. 15*. ; 




Apprentice » I4l Ss. 


(15) 4149/. 10«. 2H 


(16) 15/. 17«. lOid. 


(17) 36« 


(18) 453/. 12#. 6}<i 


(19) 5141 ISa. lid. 





» 



LOa^lOTHMS. 



Sec 


• 








1 


o; 


) 22*2284 


(2)527-4705 


(3)»9-«94 




(4; 


) 514 '5S2 


(5)-T9*1949 


'(•)'495-«5 


2 


(7; 


) 244f *85 


(8)^62688 


(9)^848»<fi 




(10; 


1 1303*06 


«Oi)«7*737 


'(|9)fl»l«»W 


3 


(13] 


\ lo^etti 


(14)-*j649223 


ffU) i»«#SMm 




(is; 


) 457*493 


(17) 5*9842 


4m ^^m» 


4 


(19; 


) 22*83896 


(20) 9-SMW40 


m) kwqm 




(22; 


) 16245*74 


m) ^i)«3dN 


4at) ?A1847583 


5 


(25; 


) 16*3612 


(26) '^mSff 


(«7),M69-43 


6 


(28; 


1 1054 'W 


i8^) ^177763 


.X80)Jp?iWft4 


7 


(3i; 


) 970*696 


(32) 2-00704 


*,j;^) l»57?i» 




(34; 


) 9*02308 


(35) 31*0065 


(96) 188-8874 


8 


(37; 


) 15-01662 


(38) -434645 


(39) -8574378 




(4o; 


) 1-74854 


(41) 2*09758 


(42) 1 '26216 


9 


(43; 


1 *448994 


(il4)l-W>M62 


/ (49) l^VBH 


10 


(46] 


) 1*29656 


(47) 5*408015 


(40) 1«64B11 


U 


(49; 


) 18-7895 


46a) .1*9198 


(51) 4mrf 


12 


(52; 


) 3-85129 


(t6a) 32225 54 


:(A^ 4TaiflB3 


13 


(56; 


r^<mft4«iB 


'(66)197*8944 


(Mi) ^«0«i91843 




(58; 


1 7 o^iififi 


♦46^) -101847 


m)^i^H^ 


14 


(61; 


) * 883194 


^eei) T23807 


(4Ki).inm2 


15 


(64; 


) 96*7417 


(6f)i|3-0299 


(66)rH^6M^ 




(67; 


) 25-42675 


(68) 2-93787 


i^9),i^xm^ 


16 


(7o; 


) -309065 


(71) 184600-7 


(72) ^ U4W 


17 


(73; 


) 6-0892 


(74) 5'Uim 


^74) >*• 87071 


18 


(76; 


) 'B&$WA 


(7?) r4* 37045 


i^^) '.%im 


19 


(79] 


1 iiqwi 


(fig) N-073421 


(81),]42HM6 


20 


(82; 


) 333*084 


(83) 18-2529 


(34) »:8W9 



AtJJ^fBItS TO APPENDIX. 





EXAMIN^ATION PAPEE, No. 1. 


1 


£ 8. d. 
(1) 65 5 Ilia 


(2) 128907 (3) 


t. cw|;. fl. lb. op. 
8 17 1 20 18 


2 


(1)14 


(2) 1404 


(3)« 




W *? 


(J5) 990*049 


») 5#. 5K 


:d 


(I) 6 


£ 8. d. 
0)4643 iOt 


(3)H 




(4)<JB69^; 9027 


(5) $46 6 7 ft 3 




4 


(1) 8 days. 


£ 8. d. 
(2) 11 16 10 A 


£ £ 
(3) 21 ; 35 




£ 8. d. 
(4) 41 13 4 


4$ 8. d. d. 
(5) 833 6 8 ; 10 





EXJAMINATION PAPEE, No. «. 

See. t. cwt. q. lbs. oz. lbs. oz. chrt.gr. 

1 (1) 2 5 1 19 2^$f (2) 60 8 7 

(3) 23 1 3tV^ (4) le^^ 

2 (1) 3 (2) i w^y round ; 1080 daya (8) ,/V 

(4) { (5) 2' 4 • 1988 

3 (1) gomen (2) 3^ 

£ 8. d. £ 8. d* 

(3) 3 12 4 (4) * 79624; 85186 (6) 2 9 -4 B9arly. 

* (1) 6^ (2) 3JJI 

>ibB. llw. Ib8. lbs. 

(8) I44rt ; litt ; '9^. (4>'aw4 



68 xsBwisB TO nvxsmx. 



EXAMINATION PAPBB> No. 8. 

BflC. Ibi. OS. dwt. gr. 

I (1) 123} (2) 3 7 13 If 

(3) 7, 9, 11 times ; 1386 (4) 12/^ 

« 0)1 (2)» 

8. d. e. d. 

(3) 11 0} -027 (4) 19 0} -ft 

3 (1) 16i (2) 3i years. 

£ 8. d. jff s. d. 

(3) 17 1 0^7 (4) '42008; '56091 (5) 30 14 H 

£ s. d. 

4 (1) 63; 18}; 14} days. (2) 1134 17 llyfy 

£ 8. d. £ £ 8. d. 

(3) 313 7 0}}f each officer at 240; 522 5 1 jy^ ®^^ 
itf 40r 8. d. £ 8. d. 

officer at 400 ; 848 13 3 }}f . (4) 330 9 1 |ff 



EXAMINATION PAPER, No. 4. 

Sec. £ 8. d. 

1 (1) 85149325 (2) 1277 5 4} 

(3) 14) days; 45, 15, 60, and 30 miles from the starting point, 
a. r. p. yds. 

(4) 64 3 25 lOf. 

r. p. yds. 

2 (1) 2 26 20} (2) ^ 

£ B. d. tr, c. m. 

(3) 1 1 I}- 66 (4) 3248 2 9 

3 (1) 369 men (2) 4} (3) 1-21267 

£ 8. d. 

(4) 16 10 6f (5) 13jif years. 

£ £ £ £ 

4 (1) 14; 135 (2) 700 Stock. (3) 1007 fff Stock. 
(4) 50 minutes 34f seconds past 10 o'clock. 



AXaVBBB TO AFPSirSlX. 60 



BXAMINATION PAPEE, No. 6. 

£ B. d. 8. d. 

(I) ff and ^ ; I ; il (2) Men 1 3 4, appren. 16 8 

£ 8» d. £ «. d. 

(S) 35 11 6} (4) 3 18 3^, in favour of 4 per cento. 

(5) 14{ days — 45, 15, 60, 30, and miles from the starting 

point. 

£ 8. d« 

(6) 13 9 2i*744 



EXAMINATION PAPEE, No. 6. 

(1) « ; I ; 1 ; "V^. (2) 27735rf. Flemish gain. 

(3) 472,Jfc ; 69tt ; 444«. ; 23^ tons. 

(4) 634{f stock. 



EXAMINATION PAPEE, No. 7. 
1 Conyergents. 



0) * + - . 1 4 29 33 128 161 

1^1 1' 7' 8' 31 ' "si"' 

1 

^ ■*■ ^i 2704. 2865 . 5569 

16 + i J 

1 + — 



l+L- 
15 



lbs. OS. dr. Ibi. oi. dr. lbs. oi. dr. 

(2) 909 4 14^*r ; 266 2 ^fj^ ; 1064 8 ISf^ 

£ S. d. 

(3)356 n 7^ (4)5A^mUe8. (5) -70949 



•TO-*' 



0Vt.qr. lb. OB. dt. 

(1) 6 2 17 7 8*8S9 (9) 34^ dagr^ 

..V 907 1 2 16 77 169. S<« 

^*^'l856r* 2?* "IT' 307' lar^*' 3459' sSfe 

(<) iO|^ mill. t>atft ^tmbdL (S) d, ied, i. 



EXAMINAWOW EAFER, No. 9. 

(1)6 («)i^tt»*- 

(3) .337 ' 99i UMf». IH finwr (4) 766} Ibs^ 23^ VMM. 

(5)419-39 <#>1S» 

(7) 20-12 (8) 129-58 

(9) 768 lbs. (10) 1878-8 lbs. 

(11) 17244*6 (12) 2ilb8. 

13) 1327-2t IBI: i:U} Site*^^ 
(15) 154 toni nea^ 



BT THE SAME AUTHOB. 



Ju9t Puhlished, price Be. Hd, 

(TO CORRESPOND WITH THE PRESENT WORK) 

PART THE FIRST 

ov 

MENSURATION 

ov 
LINES, AREAS, SURFACES, AND VOLUMES; 

Combining Elements of the Screw-propeller and Naval Architecture 
generally, with the application of Algebra to Mensuration. 



LONDON: 
WHITTAKER AND CO., AVE MARIA LANE. 



Part IL u in the press and wiU shortly be published. 



